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IN THE UNITED STATES DISTRICT COURT FOR THE
NORTHERN DISTRICT OF OKLAHOMA

W. A. DREW EDMONDSON, in his )
capacity as ATTORNEY GENERAL )
OF THE STATE OF OKLAHOMA and )
OKLAHOMA SECRETARY OF THE )
ENVIRONMENT C. MILES TOLBERT, )
in his capacity as the )
TRUSTEE FOR NATURAL RESQURCES)
FOR THE STATE OF OKLAHOMA, )
)
)
)
)
)
)
)
)

Plaintiff,

vsS. 4:05-CV-00329-TCK-SAJ

TYSON FOODS, INC., et al,

Defendants.
VOLUME I OF THE VIDEOTAPED

DEPOSITION OF VICTOR BIERMAN, PhD, produced as

a witness on behalf of the Plaintiff in the above
styled and numbered cause, taken on the 14th day of
April, 2009, in the City of Tulsa, County of Tulsa,
State of Oklahoma, before me, Lisa A. Steinmeyer, a
Certified Shorthand Reporter, duly certified under
and by virtue of the laws of the State of Oklahoma.
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1 APPEARANCES 1 (Whereupon, the deposition began at
2 9 .
3 FORTHEPLAINTIFFS:  Mr. David Page 2 %00am)
Attomney at Law 3 VIDEOGRAPHER: We are now on the Record for
4 502 West 6th Street L. . . .
Tulsa, OK 74119 4 the deposition of Dr. Victor Bierman. Today is
5 5  April 14th, 2009. The time is 9:00 a.m. Counsel, 09:00AM
6  FOR TYSON FOODS: Mr. Michael Bond F—— 2
Attomey at Law 6  please identify yoursetves for the Record?
7 234 East Millsap Road 7 MR. PAGE: David Page representing the
Suite 400 . .
8 Fayetteville, AR 72703 8  State of Oklahoma, and with me is Dr. Engel.
9 9 MR. BOND: Michael Bond representing Tyson
FOR CARGILL: Mr. Kerry Lewis 10 : "
10 Attomey at Law Foods, Tyson Poultry, Tyson Chicken and 09:00AM
100 West 5th Street 11 Cobb-Vantress.
11 Suite 400 12 . F
Tulsa, OK 74103 MR. FREEMAN: Bruce Freeman from Conner &
12 13 Winters here for Simmons.
13 FOR SIMMONS FOODS: Mr. Bruce Freeman 14 MR. LEWIS: Kerry Lewis here on behalf of
Attorney at Law .
14 One Williams Center 15 the Cargill defendants. 09:00AM
Suite 4000 16 VIDEQGRAPHER: Thank you. You may swear in
15 Tulsa, OK 74172
16 17 the witness.
17  FOR GEORGE'S: Ms. Jennifer Lloyd 18 VICTOR BIERMAN, PhD
Attomney at Law . .
18 221 North College 19 having first been duly sworn to testify the truth,
19 Fayetteville, AR 72701 20 the whole truth and nothing but the truth, testified
20 21 as follows:
ALSO PRESENT: Dr. Bernard Engel 22 DIRECT EXAMINATION
21
22 23 BYMR. PAGE:
gi 24 Q Good moming, Dr. Bierman.
25 25 A Good morning. 09:00AM
Page 3 Page 5
1 INDEJX 1 Q Would you please give us your full name and
2 2 address for the Record?
3 WITNESS PAGE 3 A My name s Victor J. Bierman, Junior. My
4 VICTOR BIERMAN, PhD 4 address is 8320 West Harrell Road, Oak Ridge, North
5 Direct Examination by Mr. Page 4 5 Carolina 27310, 09:01AM
6 6 Q Dr. Bierman, have you ever given swomn
Signature Page 257 7 testimony in the past, any kind of deposition or
7 Reporter's Certificate 258 8  trial testimony?
8 9 A Yes.
9 10 Q  Okay. WhatId like to do is have you go back 09:01AM
10 11 in time with me and identify for me the times in
11 12 which you have given testimony under oath like we
12 y
13 are today, either deposition or at trial. Again,
%2 14  T'monly interested in times when you've been called
15 15  upon to provide expert testimony any kind of civil 09:01AM
16 16  dispute. For example, like a traffic accident, you
17 17  might have been a witness to I'm not interested in
18 18  that, and as you go through, if you could just
19 19  identify approximately when you gave the testimony,
20 20  the court and then the subject matters you provided 09:01AM
21 21 testimony on. Okay?
22 22 A  Sure.
23 Q  Somaybe whichever is most casicst, but maybe
23
24 you can go in reverse chronological order the best
24
25 25  yourecall, and if by chance it would help to have 09:02AM
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1 Q  Sure. 1 answered that.
2 A - with that label. 2 Q  Didyou use the information, sir?
3 Q  You mentioned that you evaluated overland 3 A For what purpose?
4 transport. [assume that was from the plant site to 4 Q To determine whether or not there was overland
5 the streams that were at issue; correct? 09:15AM 5 transport. 09:18AM
6 A Yes, that's correct. 6 A Inthe sense that that information confirmed
7 Q How did you evaluate overland transport in the 7 what I had already determined independently from
8§ Ohio litigation? 8 looking at the data and from knowing that there was
9 A AsIrecall, we had information on -- some of 9 only one Mirex source there.
10 it was anecdotal information and some of it was 09:15AM 10 Q  Okay. Didyou do any runoff modeling in the 09:18AM
11 taken from the company records and some of it was 11 Ohio litigation?
12 taken from depositions of workers at the plant. For 12 A No,Ididn't do any modeling as part of that
13 le, it was established that highly contaminated 13  investigation.
14 Mirex waste from the manufacturing process was 14 Q Didyou prepare a report?
15 simply disposed of in open lag and when it 09:16AM 15 A 1prepared several declar -- excuse me. I 09:18AM
16  rained, these lagoons were - simply overflowed, and 16  prepared several declarations, but I did not prepare
17 the overflow was observed visually and described 17 an expert report.
18  visually as flowing down the hill to the stream. 18 Q Do youstill have those declarations?
19  There were other descriptions of when these lagoons 19 A Idon't have them with me here today, but I
20 got full. Sometimes they would be bulldozed, and 09:16AM 20  probably do have them in my files. 09:19AM
21 the contents would simply be bulldozed down the 21 Q  Okay. Let's go to the next time you
22 hill 22 testified, sir.
23 So it was established that -- and then to 23 A Ubh-huh.
24 support that, there was also a groundwater plume. 24 Q  Would you identify that for us, please?
25 We had groundwater measurements at various points in 09:16AM i 25 A Sure. It's the next to the last item on Page 09:19AM
Page 15 Page 17
1 space, and these indicated that there had been 1 A-2 in my -- in Appendix A-2 in my expert report.
2 off-site migration of Mirex from the plant site. 2 Litigation support for U. S. Department of Justice
3 Q  These deposition and other witness 3 in case involving municipal discharger. There were
4 observations, did you consider them relevant in your 4 two phases to that case, 1994 and 1995, and then
5  investigation as to whether or not Mirex had 09:17AM 5 1998 through 1999. 09:19AM
6 migrated off the site into the streams? 6 Q  Okay, and did you give deposition testimony in
7 A Ididn't need information from those 7 that case?
8 depositions to determine Mirex had migrated off the 8 A Yes,Idid.
9  site because there was only one source of Mirex in 9 Q And did you give trial testimony?
10 the vicinity, and Mirex was measured in soil, in 09:17AM 10 A No,1did not. The case settied before it 09:20AM
11 groundwater and in the stream and at locations off’ 11 went to trial.
12 thesite. SoIknow it got there. 12 Q  Okay, and where was that case venued?
13 Q Doctor, I'm sorry, I'm going to interrupt. I 13 A Ibelieve that was a federal district court.
14  don't think you answered my question. My question 14 It was either in Chicago or in the Chicago vicinity.
15  was whether you used this evidence, not whether or 09:17AM 15 It might have been Indiana. The question was the 09:20AM
16  notyou needed to use it. T think you're answering 16  Hammond sanitary district plant which is in Hammond,
17  the second question. 17  Indiana.
18 I was asking whether or not you used this 18 Q How do you spell Hammond?
19  information, these observations of the overflow and 19 A Hammond is H-A-M-M-O-N-D.
20 the bulldozing, as part of your determination that 09:18AM 20 Q  So that particular facility was at issue in 09:20AM
21 there had been overland transport. Did you use them 21 the case?
22 or not? 22 A Yes, that's correct.
23 MR. BOND: I think that's a different i 23 Q  Okay, and what were the arcas of your expert
24 question. I think you asked him whether or not he 24 evaluation for that case?
25  considered them to be relevant, and I think he 09:18AM 25 A 1wasan expert witness for the plaintifTs, 09:20AM
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the Justice Department and the U. S. Environmental 1 A There were several toxic chemicals. Ican't

Protection Agency. I believe it was an EPA suit 2 recall what they are at the moment. I think there

joined by the Justice Department or vice versa. 3 was some metals. I know there were some metals, and

The issue was that the Hammond sanitary 4 I think there was one organic.

district plant was in violation of its permit and it 09:21AM 5 Q  Organic chemical? 09:24 AM

was discharging excessive amounts of various 6 A Organic chemical.

pollutants from the wastewater treatment plant, as 7 Q  Were there any nutrients at issue in that

well as I recall from combined sewer overflows, or 8 case?

were they storm sewers, I can't remember, and these 9 A Idon't recall that nutrients were an issue in

discharges had negative impacts on the east and west 09:21AM : 10 that case. 09:24AM

branch of the Calumet River. 11 Q  What in-stream modeling -- did you use an

Q  And what opinions did you provide in that case 12 in-stream model in that case?

for the government? 13 A Yes.

A Well, I prepared a written expert report, and 14 Q  What model did you employ?

my opinions pertained to the -- back up. Another 09:22AM 15 A We used a version of WASP, the Water Analysis 09:24AM

expert in the case conducted an investigation in the 16  Simulation Program. Isay a version of it because I

watershed and provided me with the non-point source 17 believe we took the working equations and wrote our

loadings. Either he or still a third expert in the 18 own model, but it was a WASP model.

case provided me with the wastewater treatment plant 19 Q  How did the other expert determine the

loadings. My work on that case involved the 09:22AM 20 wastewater treatment plant loadings? 09:25AM

receiving water, the impact of those loadings on the 21 A Ican'trecall the details at this moment, but

east and west branches of the Calumet River. 22 the permit did require monitoring. There are

Q  So you took the information from the expert 23 discharge monitoring records, I believe they were

that provided the non-point source loading and 24 used, but I can't recall for sure.

combined that with the expert information from 09:22AM 25 Q How did you employ the data from the 09:25AM
Page 19 Page 21

wastewater treatment plant loading and then from 1 wastewater treatment plant loadings in your

that information determined effects of those 2 analysis?

loadings on downstream locations; is that correct? 3 A We conducted simulations for a period of time.

A Not the effects. It was transport and fate. 4 1 can't remember what the period was. It might have

Q  Okay. So you did kind of the in-stream 09:23AM 5  been some months or a year perhaps, two years. I 09:25AM

analysis of those pollutants? 6 can't remember. We used the loadings of flow and

A 1did the in-stream analysis of the 7 chemical constituents as inputs to our mass balance

pollutants, and I computed the impact of those 8 model.

pollutants on the exposure levels, concentration 9 Q Soyoutook the -- is it your recall that you

levels in the stream, and I believe I also computed 09:23AM 10  got information concerning flows from the different 09:26AM

the delivery, the mass delivery of those pollutants 11 wastewater treatment plants in the concentrations,

to -- out the system. I forget - I forget what the 12 then determined loadings from that?

eastern boundar.y of the system is and I forget right 13 A Irecollect there was only one plant, but

now what the western boundary of the system was, but 14 there were several different discharge locations for

we looked at the loadings of the constituents 09:23AM 15 the CSOs. We were given -- I know we were given 09:26AM

outside the boundaries. 16 flows. Ithink we were given mass loads, but it was

Q  What were the chemicals or pollutants of 17  alongtime ago. We may have been given

concern in that case? 18  concentrations. I don't recall that we did any mass

A Solids was one of them. 19  load calculations. My recollection is that we were

Q  Total organic carbon, or what do you mean by 09:24AM 20  given flows and that we were given loads. 09:26AM

solids? 21 Q  What did you mean by CSOs?

A Solids expressed as total suspended solids. 22 A Combined sewer overflows.

Q  Total suspended solids? 23 Q  Okay, and those overflows were also calculated

A Yes. 24 by another expert in the contribution?

Q  Okay. 25 A Yes, that's correct. 09:27AM
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1 Q  Andyou mentioned a watershed non-point source 1 The context was that the principal source of PCBs to
2 contribution also that was evaluated? 2 the system, again, was not in question. It was a
3 A Ican'trecall at the moment whether the loads 3 general electric plant at Hudson Falls. They had
4 I was provided were only the CSO loads or they 4 released PCBs over some period of time.
5  included loads from other portions of the watershed. 09:27AM 5 Q  Wasitastormwater point source-type 09:31AM
6 Ibelieve they include - I believe they did. 6 discharge?
7 Q  Okay, and do you know how those non-point 7 A There were continuous releases over time, as
8 source loadings were determined? 8  well as increases during periods of stormwater.
9 A Idon'trecall, butI think it was a simple 9 This was a plant that used very large quantities
10 spreadsheet calculation. 09:27AM 10 of -- they didn't manufacture it but they used pure 09:31AM
11 Q  What do you mean by that? 11  PCB product in the manufacture of capacitors, so
12 A My recollection is that the expert accounted 12 there was a very large amount of PCBs at the site.
13 for the area of the watershed and perhaps accounted 13 It leaked during -- in between storms and, of
14 for different land uses, although I can't recollect 14 course, it also continued to leak and increased
15 that, and assigned unit area loads to the areas and 09:28AM 15 during storms. 09:31AM
16  then considered precipitation and estimated runoff. : 16 In our mass balance modeling, we -- again, I
17 That's my best recollection. P17 would have to consult the reports for details, but
18 Q Do you recall whether the expert used 18  we did need to take into account other potential
19 coefficients for the different potential runoffs to 19  sources of PCBs to the river from the watershed in
20 determine the concentrations in loads? 09:28AM 20 order to conduct a mass balance model to make sure 09:32AM
21 A Ican'trecall that level of detail. 21 we captured all the sources.
22 Q  Okay. Let's -- what was the next litigation 22 Q  Okay. When you say we, what do you mean by
23 that you were involved with, sir? 23 we?
24 A The next item is litigation support for Hudson 24 A My project team.
25  River and natural resource damage assessment. This 09:28AM | 25 Q  Okay. Were you the one on the project team 09:32AM
Page 23 Page 25
1 would be during 2003 through 2005. 1 that evaluated these other sources of PCBs or is
2 Q Didyou give any testimony in that case? 2 that someone elsc on the team?
3 A No,Iactually did not give testimony in that 3 A 1didn't personally do it. Ievaluated
4 case. That case -- I was only involved for a short 4 results. Idirected methods. I simply can't recall
5 period of time. I attended a couple of meetings. 09:29AM 5  the level of work that was done with watershed 09:32AM
6 That case was a follow-on to my work for US EPA on 6 loadings either by my team on that project.
7 the PCB transport and fate model for the upper 7 Q  Was there any watershed modeling performed on
8  Hudson River as part of the RIFS. 8  PCBs in that project?
9 Q  That work you did for EPA on PCB fate, was 9 A There may have been within the overall
10 that in-stream evaluation you performed in that 09:29AM 10  project -- within the overall team but not within 09:32AM
11  matter? 11 my -- not within my project team.
12 A It was in-stream and it also involved some 12 Q  Okay, but there was no testimony given in that
13  workin the watershed to determine loadings. 1 13 particular project; correct, sir?
14 can't recall the details right now. 14 A That's correct. There was some thought that
15 Q Didyou do that work on the land runoff or 09:30AM 15  perhaps an NRDA assessment would proceed, but 09:33AM
16  watershed loading work or was that done by someone 16 apparently that never happened.
17  else on this PCB project? 17 Q  What's the next litigation support matter you
18 MR. BOND: Object to the form. 18 worked on, sir?
19 A That was a very large project. It involved 19 A The next one would be litigation support for
20 the prime contractor. It involved many different 09:30AM 20 wastewater treatment plant permit challenge 2004 09:33AM
21 subconsultants, many different teams. There were 21 through 2005. I did not provide any sworn
22 many activities ongoing on the receiving water side 22 testimony. I did prepare one or two declarations in
23 and on the land side. I know that we had to 23 the case.
24  determine the PCB loadings from the watershed in 24 Q  And what were your - the topics of your
25 order to ensure that our mass balance was complete. 09:30AM : 25 declarations in that particular case; is that 09:34AM
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1 Virginia. There was a federal plaintiff, perhaps U. 1 subsequently to the Atlantic Ocean.
2 S. Fish & Wildlife Service, but I'm just not sure. 2 Q  And who did you work for in that case?
3 Q Do vou remember what court the case was venued 3 A Iwas hired by the defendants who owned the
4 in? 4 site. I can't remember the name right now.
5 A My recollection is that it would have been 09:41AM 5 Q  You ever give any testimony in that case? 09:45AM
6 federal court in the Southern District of Ohio. 6 A No I--
7 Q  What were the chemicals of concern in that 7 Q  The reason I ask is I notice here it says
8  case? 8  expert witness services, so --
9 A A chemical called thiram. That's T-H-I-R-A-M 9 A Well, I'll describe my services and perhaps —
10  asinMary. 09:41AM 10 or perhaps what I mean by expert witness and you 09:45AM
11  Q  Andhow was the chemical of concern 11  mean might be two different things, but I was
12 discharged; what manner? 12 retained as an expert witness. I conducted
13 A My recollection -- and, again, this goes back 13  investigations of a large number of documents, a
14 some years. I'll tell you what I recollect. One of 14 large amount of data from the site involving soils,
15  the metals at the plant was chr ,and a ch 1 09:42AM : 15  groundwater, contamination in the receiving 09:45AM
16  was used to treat chromium before discharge so that 16  tributary and data pertaining to overland flow
17 it would meet the applicable discharge limits or 17  me t of the cont tion within the site and
18 permit limits, and my recollection is that this 18 off the site, and I presented my findings orally to
19  chemical transformed. The claim was that this 19 | for the defendants, and my recollection is
20 chemical transformed into a different form, a toxic 09:42AM 20 that the 1 for the defendants thanked me for 09:46AM
21 form, and it was discharged in the waste stream from 21 my services but said that my findings didn't support
22 theplant. 22 the direction they wanted to take in the case. 1
23 Q Wasit a point source discharge? 23 was thanked for my services and paid, and that was
24 A Yes, it was a point source discharge. 24 the end of it.
25 Q  Okay, and did you employ any modeling in that 09:42AM §{ 25 Q In that particular case, how did you evaluate 09:46AM
Page 31
1  particular case? 1 the overland flow and movement in and off the site?
2 A Wedid not. The plaintiffs used 2 A Wereviewed the data point in time, point in
3 hydrodynamic sedi t transport and chemical 3 space measurements at the site. We reviewed data in
4 transport and fate model to support their claims, 4 the stream itself. We might have dene some flow
5 and my job was to review that model and prepare an 09:43AM 5  calculations in the stream. We might have done some 09:47AM
6 expert report. 6 overland runoff calculations. I can't remember. We
7  Q  And the plaintiff's model in that case was an 7 looked at - there were concentration profiles with
8  in-stream model? 8  depth. We attempted to -
9 A Yes 9 Q You talking about the depth of the sediments?
10 Q  Okay. What else have you provided expert work 09:43AM : 10 A The depth of the soil, right. We attempted to 09:47AM
11  on, sir, in a litigation context? 11  estimate when the ch Is were first deposited,
12 A The second item on this list was -- did not 12 what the rate of deposition might have been and to
13 involve any testimony. Would you like me to talk 13  determine at a very coarse level because of the time
14 about it? 14 history of the contamination, when did it start,
15 Q  Would you please just briefly, sir, just tefl 09:43AM 15  what was the rate of increase, and perhaps if 09:48AM
16 me what the chemicals were -- 16 ed natural att tion were all d to occur,
17 A Sure 17  then perhaps some estimate of how long it would take
18 Q  -- what the issues were in the case. 18 for this to occur at the site.
19 A There was extensive contamination. The site 19 Q  When you said you looked at the depth, are you
20 was in northern New Jersey. It was a site of a 09:44AM 20 talking about sediment depth, the contaminants in 09:48AM
21 former manufactured gas plant. The site was heavily 21 the sediment?
22 contaminated with PAHs, polyaromatic hydrocarbons, 22 A Sdils.
23 and the issue involved the movement, overland 23 Q Insoils on the site?
24 movement, groundwater mevement of the chemicals off 24 A Soils on the site, correct.
25  thesite and into a nearby stream, and then 09:44AM 25 Q  Okay.
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A There may have some sediment cores in the 1 A Yes. Here was runoff modeling. There was

receiving stream, but I can't remember. 2 non-point source runoff modeling conducted as part

Q  When you said you may have looked at some 3 of the Delaware River estuary PCB TMDL.

overland runoff calculations, what calculations did 4 Q  And for the gas manufacturing plant site?

you look at? 09:48AM 5 A Isimply can't recall for sure. 09:52AM

A Ican't remember whether we reviewed existing 6 Q Didyou prepare a written report on the gas

reports or whether we conducted some simple 7 marufacturing plant site?

Iculations. Ican'tr b 8 A No,Idid not. I provided an oral report.

Q  Could you describe what a simple runoff 9 Q Thatsrght Youmentioned that. Thank you.

calculation is? 09:49AM 10 On the Delaware PCB TMDL, what runoff modeling was 09:52AM

A Universal soil loss equation, if you know 11  performed in that particular work?

something about the solids, the precipitation, the 12 A Idon't know what model was used. Again, that

density, I forget what other terms are in that 13 was a large project. There were many different

equation, one can make some simple estimates of 14 players, and my recollection is that the non-point

runoff, for example. 09:49AM 15 source runoff modeling was conducted by a contractor 09:52AM

Q  That would be runoff from the disposal 16 for the City of Philadelphia, CDM.

locations to near a stream? 17 Q CDM did the runoff modeling in that case?

A That's correct. In the PCB TMDL model that I 18 A That's correct.

developed for the Delaware River estuary, I worked 19 Q  Sothat wasn't your piece of the working, the

in conjunction with the Delaware River Basin 09:50AM 20 runoff modeling? 09:53AM

C ission. Cont: ted sites were an important 21 A That's correct, the runoff modeling was not.

part -- were an important loading source category, 22 The piece that I was involved in was the runoff

and estimates needed to be made of the runofT of 23 determinations for the contaminated sites. I worked

PCBs from these sites, and I believe the universal 24 corroboratively with DRCB staff.

soils equation was used to make those calculations. 09:50AM 25 Q  What was your principal focus in that Delaware 09:53AM
Page 35 Page 37

Q  In that particular calculation, does that 1 River PCB TMDL; was it the in-stream portion of the

focus on the -- you gave an example of USLE I think 2 analysis?

you called it? 3 A In-stream and sediment.

A Universal soil loss equation, yes. 4 Q Okay. There's one other one on Page A-2 of

Q  Does that focus on only erosion of, for 09:50AM 5 your CV I notice. Can you tell us about that 09:53AM

example, the soils or does it actually look at some 6 litigation work you did there?

kind of leaching analysis? 7 A Litigation support for a food processor in the

A Tbelieve it's just erosion, mobilization of 8 Illinois River watershed. That's this present case.

solids. ] Q  Okay. Can you recall, sir, any other

Q  And did you employ a similar methodology in 09:51AM 10  litigation you were involved with as an expert 09:53AM

this PCB TMDL you mentioned? 11 that's not listed here in your CV?

A It was employed. Iwas not the person who 12 A Let me look at the other portion of my CV that

employed it. That was done by the DRBC stafT, and 1 13 would contain such projects if they were done

was involved in the review of those results and the 14 outside of the last ten years.

use of those results. 09:51AM 15 Q  Please feel free. 09:54AM

Q  Was there any - in either the TMDL study that 16 A OnPageA-90ofmyCV—

you mentioned, I think it was the Delaware River; 17 Q  Yes,sir

correct? 18 A - the second item from the bottom of the

A Yes, that's correct. 19  page, iitigation support and expert testimony for a

Q  Or this particular gas manufacturing plant 09:51AM 20 major chemical company in Michigan involving NPDES 09:55AM

site, was there any runoff modeling performed? 21 permit violations. That was in 1996.

A Are you asking me about both sites, the 22 Q  Did you give deposition testimony in that

Delaware and the — 23 case?

Q  Yes, sir. If you could take them one at a 24 A Yes. Iwas deposed.

time, 1 would appreciate that. 09:51AM 25 Q  Did you give in-court testimony in that case? 09:56AM

10 (Pages 34 to 37)

TULSA FREELANCE REPORTERS
918-587-2878

Page 7 of 39




Case 4:05-cv-00329-GKF-PJC Document 2063-3 Filed in USDC ND/OK on 05/18/2009

VICTOR BIERMAN,

PhD,

Vol I, 4-14-09

Page 42 Page 44
1 different spatial segments, so the non-point source 1 1 think that's what we did but, again, I can't
2 loadings had to be broken out into different spatial 2 recall the details.
3 segments. 3 Q For those areas where you did have
4 Q Okay. Sohow did you route the unit load 4 observations of the concentration and flow from the
5 analysis from the land use to the bay? 10:10AM 5  tributary, did you usc that data to check your 10:14AM
6 A Ican't remember whether the non-point source 6 analysis on the tributaries where you didn't have
7 analysis was used just for the direct runoff and we 7 such observations to determine whether your
8  captured the non-point source loading to the 8  coefficients were correct?
9  tributaries through the tributaries. I'm sorry. 9 A Again, my recollection is not exact, but I
10 Tt's 25 years ago. Isimply can't recall. I know 10:11AM 10 believe what we did is if we had an instance where a 10:14AM
11  one of the issues was -- let me back up. We wanted 11  tributary had flow and concentration data, we
12 to quantify all of the phosphorus load going into 12 computed loads from that tributary using those data,
13  Saginaw Bay. Some of the tributaries had adequate 13  and if a nearby tributary, say, an adjacent
14  datato do this. Some of the tributaries did not 14  tributary, did not have data, and if the land uses
15 have either data or enough data. So I believe - I 10:11AM 15 were similar, we may have applied a unit load to the 10:15AM
16 believe we used the non-point source calculations 16 unmeasured area to estimate that load. That is my
17  for areas where we did not have tributary flow and 17 recollection.
18 ¢ ration to pute the loadings. I think that 18 Q  Did you identify sources of phosphorus to the
19  was my recollection. 19  bay in this project?
20  Q  Soyoulook at the outlet of the tributary to 10:12AM 20 A We identified total loads. We identified the 10:15AM
21 the bay and determine the concentration of flow to 21 load due to point sources. We identified the
22 determine the load from that tributary for that part 22 component due to the difference between total load
23 of the watershed? 23 and point sources, but as part of our project, we
24 A For tributaries, let's talk in specifics. The 24 didn't break it down to any more detail than that.
25  Saginaw River, there was a station located near the 10:12AM 25 Q  So when you say you identified the component 10:16AM
Page 43 Page 45
1 delivery point of the Saginaw River to Saginaw Bay, 1 that was the difference between total load and point
2 and we had flow data and concentration data, and we 2 sources, was that the non-point source component?
3 used those data to determine the total phosphorus 3 A Ibelieve that's what we did. 1should tell
4 load from Saginaw River to Saginaw Bay. We did that 4 you that the purpose of my study was to determine
5 for several other tributaries where there happened 10:12AM 5 the total loadings of phosphorus to the bay and the 10:16AM
6 to be stations located close to the bay and where 6 total loadings -- the total flows to the bay for
7 they had sufficient flow and concentration data. 7 purposes of driving the in-bay medel.
8 Q  So where you had data of flow and 8 Q Didyou do the watershed portion, this
9 concentration from the tributary, then you didn't 9 analysis we've talked about on runoff cocfficients
10  use the spreadsheet coefficient method to determine 10:13AM 10  and the stream analysis, or was that done by someone 10:17AM
11  non-point sources? 11 else in your group?
12 A That was my recollection, but I can't be 12 A Oneof my staff did it.
13 positive. 13 Q Didyou prepare a written report for this
14 Q  And do you recall how you routed —~ for those 14 case?
15  areas where you didn't have tributary data, how you 10:13AM 15 A Yes,Idid 10:17AM
16  routed the runoff from the fields with those 16 Q Do you still have that?
17 coefficients to the bay, to the tributaries that are 17 A Yes. Well, not with me, but I'm sure it's in
18  relevant to those particular areas of the watershed? 18  my files.
19 A Ican'trecollect exactly, but I'll tell you 19 Q Do you have a copy of the trial transcript for
20 what I do recollect. If the land area was in a 10:13AM 20 that case of your testimony? 10:17AM
21 location where there would be direct runoff to the 21 A No,Idon't.
22 bay, we routed it directly to the bay. If the land 22 Q  How about the deposition; was there a
23 areawas in a location where it would be routed to a 23 deposition taken in that case?
24 tributary, then to the bay, we routed it to the 24 A Two depositions.
25  tributary. That would be a reasonable way to do it. 10:14AM 25 Q Do you have a copy of your deposition 10:17AM

12 (Pages 42 to 45)
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Page 54 Page 56

correct? 1 Lake Tenkiller. So that involved computation of

A That's correct. 2 loadings. If that's what you mean by conducting an

Q  Okay. It says testified at trial in state 3 independent investigation of sources, we did that,

circuit court; correct? 4 but I'm not sure that's what you mean by your

A That's correct. Is there -- I thought that's 10:32AM 5 question. 10:36AM

what I was doing, but just for clarity, I wanted to 6 Q  Well, when you determined the loadings to Lake

disclose to you that it was before an administrative 7 Tenkiller, that's what you are referring to in the

law judge. 8  LOADEST,; correct?

Q  Okay. 9 A That's correct.

A Sothere wouldn't be any mistake in the 10:33AM: 10 Q Did you determine the sources of the 10:36AM

record. 11 phosphorus that were contained within those

Q  That's fine. 1 mean, that's our area of 12 loadings?

expertise, not yours, and so it wasn't before a 13 A But not during determination of those

jury? 14 loadings, no. We just determined the loadings at

A No, it was not. 10:33AM 15  those locations. 10:36AM

Q  Okay, and your recollection is today that the 16 Q Did you -- at any time in your report do you

testimony you gave in that case was before an 17 specify the sources of phosphorus that are entering

administrative law judge on a permit-type hearing, 18  Lake Tenkiller?

for example? ‘ 19 A Idid not conduct as part of this

A No. It wasn't a permit-type hearing. The 10:33AM: 20 investigation, nor is there in my expert report - 10:36AM

judge actually found for the plaintiffs and fined 21 back up. Idid not conduct any independent

the chemical company a hundred thousand dollars. So 22 investigation of phosphorus sources, and I believe

it must have been more than a permit. 23 in my expert report there is -- I do not express any

Q  But you remember him as being an 24 opinions on -- I'll stop there. I think that

administrative law judge? 10:33AM 25  answers your question. T did not conduct any 10:37AM
Page 55 Page 57

A Weli, that's my recollection, but as you point 1 independent investigation of phosphorus sources.

out, that's not my primary area of expertise, and it 2 Q  Can1ask the same question with regard to

was 13 years ago so that could be in error. 3 bacteria? Did you do any evaluation of sources of

Q  Fair enough. Dr. Bierman, in this case that's 4 bacteria to the waters of thc IRW as part of your

currently before the court here in Oklahoma, did you 10:34AM 5  work in this case? 10:37AM

perform your own investigation of sources of 6 A No, Idid not.

phosphorus in the RW? 7 Q  The report that's Exhibit 1 before you, sir,

A That's a broad question, so I'll answer it by 8  does it contain all the opinions that you're

saying that I performed the investigations of 9 prepared to give in this case?

sources that I described in my expert report. 10:34AM 10 A Yes, it does. 10:37AM

Q  Okay. The way I read your expert report is 11 Q Did you do any work or analysis as part of

that you evaluated other people's work of 12 your work in this case that's not contained in your

identifying sources; correct? 13 expert report?

A That's correct. 14 A I produced over 124,000 files, which

MR. BOND: Object to the form. 10:34AM 15  consist -- which contain 197 gigabytes of 10:38AM

Q  Okay. SolIguess what I'm asking is, you did 16 information. That's my body of work and, of course,

your own independent evaluation of what the sources 17  notall of that is in this expert report.

of phosphorus are in the IRW? 18 Q  Yeah. Let me see if I can ask a more specific

MR. BOND: Object to the form. 19  question. Did you form any opinions -- let me

A T'll explain what I did and you'll have to 10:35AM 20 strike this. Did you perform any major analysis or 10:38AM

decide how to characterize it. We did, as I 21 evaluation that's not reflected in your expert

described in my expert report, use the LOADEST 22 report?

statistical model to pute total pl us and 23 A What do you mean by major?

luble reactive phosphorus loadings at the three 24 Q  Well, let me ask it another way, a more
USGS stations -- the last three USGS stations above 10:35AM : 25  specific question. Did you prepare a water quality 10:38AM

15 (Pages 54 to 57)
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1 model for the IRW? 1  bypasses and overflows. Icite them -- I state them
2 A No,Idid not. 2 assources, and I got that information from Dr.
3 Q How about for the Lake Tenkiller? 3 Jarman's report.
4 A No,Ididnot. 4 Q Okay. Any others that you can identify from
5 Q  Areyouaware of any -- 10:39AM 5 the work you reviewed? 10:42AM
6 A Excuse me, sir. Let me -- just so there's 6 A Not that I recall outside of what is tained
7 full disclosure, I did not prepare any. Idid 7 on Page 11 of my report where I make reference to a
8 investigate the SWAT report, SWAT work done by Dan 8 ber of other published reports which state
9 Storm, and we conducted some investigation of the 9 sources.
10  HSPF model that was originally done by Tetra Tech, 10:39AM ¢ 10  Q  OnPage 117 10:43AM
11  and I think some follow-up work had been done by 11 A Yes.
12  AQUA TERRA, but they were not independent 12 Q Could you give me an example other than Dr.
13  investigations I conducted. They were 13 Jarman's citation, sir, so I can understand what you
14 investigations of others' work. 14 are referring to?
15 Q  But you reviewed those models? 10:39AM 15 A Right. Fourth paragraph, the Comprehensive 10:43AM
16 A Ireviewed the work, right. 16  Basin Management Plan For the Illinois River Basin
17 Q  Okay. My question was more directed -- and I 17  in Oklahoma by Haraughty 1999. I'm not sure if I'm
1€  appreciate you being complete, Dr. Bierman. I think 18  pronouncing that correctly, but it's spelled
19  that's what they always mean when you say to tell 19  H-A-R-A-U-G-H-T-Y. That's a 1999 report that listed
20 the whole truth, and I appreciate that. Did you 10:39AM 20 the following sources of phosphorus that I have 10:43AM
21 actually prepare a water quality model, though, for 21 bulleted out underneath that paragraph. That's one
22 Lake Tenkiller, your own shop prepare your own 22 example. Another example would be Urban Runoffin
23 model? 23 Golf Course Fertilizer Application, and those
24 A No, we did not. 24 sources are stated in Appendix B of Dr. Engel's
25 Q  And the same for Lake Tenkiller or the rivers; 10:40AM 25  report. 10:44AM
Page 59 Page 61
1 correct? 1 Q Okay. This work by Haraughty, I don't know if
2 A That's correct. 2 1pronounced that right, but it's H-A-R-A-U-G-H-T-Y,
3 Q  Areyouaware of -- have you had a chance to 3 were those all the sources that Haraughty identified
4 review the other expert reports in this case 4 or was this just some of the sources that you've
S5 provided by the defendants? 10:40AM 5 listed here on Page 11 of your report? 10:44AM
6 MR. BOND: Object to the form. 6 A Ican'trecall. My intention in supporting
7 A Thave read some of them. 7 St t 2D was to ate all of the other
8 Q Okay. Inthose reports that you've read, can 8  sources, besides poultry litter phosphorus, that I
9 yourecall whether any of the defendants’ experts' 9 had read about in reports or other expert witness
10  reports you've read identify sources of phosphorus 10:40AM 10 reports. 10:44AM
11 in the IRW? 11 Q  Does Haraughty provide any analysis of
12 MR. BOND: I'm going to object to the form 12 relative contribution of these sources of
13 of that question 13  phosphorus?
14 A Ineed to refer to my report, please. 14 A TIcan'trecall
15 Q  Certainly. 10:40AM 15 Q Didyou do any evaluation yourself, sir, to 10:45AM
16 A Please repeat the question. 16  determine the relative contribution of these sources
17 Q I was asking whether or not you were aware of 17 you've listed on Page 11 to phosphorus in the IRW?
18 any other expert retained by the defendants in this 18 A No, Idid net.
19  case that have given an opinion as to sources of 19 Q Dr. Bierman, as part of your work, did you
20 phosphorus within the IRW. 10:41AM 20  determine how much phosphorus reaches IRW streams 10:45AM
21 A OnPage 11 of my expert report -- 21  from land application of poultry waste?
22 Q  Yes,sir. 22 MR. BOND: Object to the form.
23 A - last paragraph, I read the expert report by 23 A DidI--
24 Dr. Ron Jarman, and this last sentence cites land 24 Q Do that evaluation.
25  application of biosolids from WWTPs and WWTP 10:42AM : 25 A 1did not conduct any independent evaluations 10:45AM
16 (Pages 58 to 61)
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of phosphorus from poultry litter that makes it to 1 work backward in time.

rivers and streams in the IRW. 2 Q  Okay.

Q  1guess the same question for Lake Tenkiller: 3 A The second project under selected

You didn't do any independent evaluation as to what 4 experience --

phosphorus land-applied poultry waste in the RW 10:46AM 5 Q Uh-huh 10:50AM

reaches Lake Tenkiller? 6 A --Review of Watershed and Water Quality

MR. BOND: Object to the form. 7  Models For Nutrient TMDLs in the Caloosahatchee

A 1did not conduct any independent 8 River estuary. TMDLs, of course, means total

investigations of the transport or delivery of 9  maximum daily loads. The --

phosphorus from poultry litter from fields in the 10:46AM 10 Q  Please go ahead. 10:50AM

IRW to Lake Tenkiller. Is that responsive to your 11 A Iconducted an independent scientific review

question? 12  ofa coupled watershed receiving water model. The

Q  Yes, sir, thank you. And, Dr. Bierman, are 13 HSPF model, watershed model had been applied to the

you providing any opinions in this case, which would 14 entire Caloosahatchee River watershed. Iassessed

characterize the relative contribution of phosphorus 10:46AM 15  the watershed model and the receiving water model. 10:50AM

from different sources in the IRW, for example, an 16  The issue was nutrients and dissolved oxygen.

opinion that cattle contributes more phosphorus than 17 Q  So the HSPF model was coupled with what other

poultry, for example? 18  to evaluate the watershed in that case?

A Tam not providing that opinion. 19 A The HSPF model was the watershed engine,

Q  Or any kind of relative contribution opinion 10:47AM 20 loading engine so to speak. The outputs of the HSPF 10:51AM

at all? 21 model were used as inputs to the EFDC receiving

A I'm not providing any opinions of the relative 22 water model in the estuary.

contribution of poultry litter to phosphorus loads 23 Q  And what did you find in that evaluation?

to streams and rivers or to Lake Tenkiller based on 24 A Well, I conducted a review of the work and 1

any independent investigations I have conducted. 10:47AM 25  provided about seven or eight pages of comments. 10:51AM
Page 63 Page 65

Q  I'm going to ask this question. Iknow you 1 This model was put forth by the Florida Department

probably mentioned some of them but I'm going to try 2 of Environmental Protection for use as the modeling

to make sure I've got the full scope of your 3 platform to develop nutrient TMDLSs for the

experience the best we can recall today. You've 4 Caloosahatchee River estuary.

mentioned a couple of cases where you've evaluated 10:48AM 5 Q  Okay, and what was the runoff model that was 10:51AM

non-point source pollution. I think one of them 6  used on that TMDL analysis?

would be Saginaw Bay we recently talked about. I 7 A Well, HSPF was the -- HSPF is the watershed

think there was one perhaps with PAHs running off 8  model, and that includes non-point source runoff.

potentials. Other than — 9 Q  And were you personally the one who evaluated

A Excuse me. The PAH case I did the receiving 10:48AM 10 the sufficiency of the HSPF runoff model in that 10:52AM

water model, recall. One of the other experts had 11 case?

done the land site loading determinations in that 12 A Iwas personally involved as was a stafT

case. 13 person.

Q  Okay. Other than what we've talked about so 14 Q  Okay, and what evaluations did you perform on

far today in your deposition, do you recall any 10:48AM 15  the HSPF model for that particular TMDL? 10:52AM

other work where you've done an analysis of 16 A  We evaluated the input data, the site-specific

non-point source pollution? 17 application, the calibration results, comparisons of

A MayIrefer to my CV? 18 model output to data.

Q  Absolutely, sir. 19 Q  Anything else?

A OKay. Okay. I'm here. 10:49AM 20 A It's the things that one would -- 10:53AM

Q  Can you identify the page you're looking at, 21 Q Didyou find that the HSPF model was

sir? 22 sufficient to model the watershed loads for that

A I'msorry. Page A-6. 23 river estuary?

Q  Thank you, sir. 24 A Ineed to draw a distinction between HSPF as a

A I will start with the more recent projects and 10:50AM 25 deling tool, a modeling platform, and this 10:53AM

TULSA
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1 eight states and District of Columbia, had agreed to 1 ecologist.
Z  establish cap loads on phosphorus, nitrogen and 2 Q How about a geologist; would you characterize
3 solids for the entire bay to meet water quality 3 yourself as a geologist?
4 standards that involved algae, dissolved oxygen and 4 A Ihave a working knowledge of geology, but I
5  light attenuation. 11:20AM 5  would not label myself as a geologist. 11:24AM
6 Metro Washington Council of Governments -- the 6 Q A soil scientist, would you label yourself a
7 constituents would all be affected by whatever these 7 soil scientist?
g load caps were, and the load caps were broken down 8 A Thave knowledge of soil science, but I would
9 by major tributary. Se I was hired as -- to conduct 9 not label myself a soil scientist.
10  anindependent scientific review of the models and 11:21AM 10 Q  Microbiologist, same question? 11:24AM
11 of the process by which the TMDLs were developed, 11 A Same answer,
12 and the process went on for some years. I attended 12 Q  Fisheries expert?
13 many meetings of the modeling subcommittee, the 13 A Same . T know thing about -- I have
14 water quality steering committee and so on, and 14 knowledge of fisheries, but I would not characterize
15 basically the models, the watershed and water 11:21AM 15 myself as a fisheries expert. 11:24AM
16  quality models were run in consecutively many times, 16 Q How about a hydrologist?
17  perhaps a hundred times or more. 17 A Iknow a lot about hydrology. I've had
18 Q  Did that particular project involve 18  courses in hydrelogy. I would not characterize
19  determining sources of nutrients? 19  myself as a hydrologist. IfI can offer a sidebar
20 A That was part of it. This was a very large 11:22AM 20 here, normally one would apply the phrase 11:25AM
21 project. It had many moving parts. The —- 21 hydrologist to someone who is trained in hydrology,
22 Q  Were you involved in determining sources, sir? 22 who practices in hydrology, and whose knowledge and
23 A Iwasnetinvolved in determining sources. 23 practice are by and large limited to hydrology.
24 Q  Sometimes if I can just ask a quick 24 That is not what I do. I develop and apply medels,
25  follow-up -- 11:22AM 25  envir tal models, mass bal process-based 11:25AM
Page 79 Page 81
1 A Sure. 1 models, and I've done this for many systems,
2 Q Idon't mean to interrupt you but it will cut 2 land-based systems, aquatic, rivers, streams,
3 our -- 3 estuaries and so on, and that requires me to have
4 A Sure. 4 knowledge of many different areas of science and
5 Q OnPage A-9 at the top, there's a reference o 11:22AM 5  engineering. However, it doesn't require me to be a 11:26AM
6  Gulf of Mexico Hypoxia Assessment. 6 hydrologist or a river ecologist or any one of
7 A Yes. 7 these. 1 guess what I'm saying is my expertise is
8 Q  Did that work involve evaluating sources of 8 interdisciplinary and multidisciplinary. So none of
9  nuirients to the Mississippi River basin? 9 the labels you've put forth so far I would use to
10 A The overall assessment did. My role, though, 11:23AM 10  apply to myself. 11:26AM
11 was to use the results others had developed for 11 Q  Iunderstand, sir. What uplands watershed
12 sources. 12 modeling have you personally performed, and I'm not
13 Q  Okay. Dr. Bierman, would you consider 13 talking about here reviewing someone else's model,
14 yourself a limnologist? 14  but I'm talking about work you've personally done
15 A Iwould not label myself as a limnologist, but 11:23AM 15  with regard to uplands watershed modeling. 11:26AM
16  Ihave considerable knowledge and experience in 16 A Please define uplands.
17  limnology because of my long experience in 17 Q  That would be runoff from fields or soils
18  developing and applying water quality models. 18  runoff as opposed to the in-stream or lake or bay
19 Q  What about a river ecologist; would you label 19  model component.
20 yourself as a river ecologist? 11:23AM 20 A By personally performed, do you mean actually 11:27AM
21 A No, because if you're a biologist and you 21  running the model hands-on?
22 label yourself as an ecologist, that has a certain 22 Q  Yes,sir.
23 meaning. I would not presume to adopt that title to 23 A Well, actually I have as much hands-on
24 describe myself. I do know - I have some knowledge 24 experience with Dr. Engel's GLEAMS model of the
25  ofriver ecology, sir, but I am not a river 11:24AM 25  Illinois River watershed as he claimed to have had 11:27AM
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Q  Yes.

Page 82 Page 84
during his deposition, that is, I've run it perhaps 1 modeling?
half a dozen times. 2 A No. I have several papers published on
Q  The GLEAMS model? 3 tributary load estimation using tools that were
A Yes,sir. AsDr. Engel stated in his 4 actually predecessor tools and were later
deposition, he's not the man at the switch running 11:28AM 5  incorporated into LOADEST. I'm not sure that that 11:32AM
the model every day. 6 answers your question, but I'm just disclosing that

I work in a similar mode. I have 35 years of 7 because it touches on the topic of loadings.
experience, and I work with highly trained, highly 8 Q  Doesn't LOADEST primarily focus on in-stream
qualified, highly motivated staff on this and many 9  processes?
of my other projects. In particular, I've worked 11:28AM 10 A That's correct. 11:32AM
with four principal stafT on this investigation. 11 Q  Iwas asking ficld runoff. Nothing else?
Just the four principal staff I've worked with have 12 A No.
a bined total profi I experience of 85 13 Q How often have you worked with the GLEAMS
years. I have personally worked with these people 14 model, not including this project?
for 62 years. In addition, there have been three, 11:28AM 15 A  The GLEAMS model as a tool or the 11:32AM
four, half a dozen other people involved from time 16 process-based deterministic mass balance science in
to time in this project. Idon't work in a vacuum, 17  GLEAMS?
sir, and neither does Dr. Engel, neither does anyone 18 Q No. I'm talking about the GLEAMS model as a
who has been at 35 years of professional experience 19 tool.
11:29AM 20 A Not before this project. 11:33AM

Q  Okay. Well, what I want to do, though, sir, 21 Q  Whatabout the SWAT model; how often have you
is I want you to tell me about your personal 22 used that model as a tool?
experience throughout 35 years, not today maybe, but 23 A Ihave not used SWAT.
throughout your 35 years of experience, how much 24 Q  And HSPF, I think you identified a couple of
personally have you done on upland modeling? 11:229AM 25  projects that you worked with it. How often have 11:33AM

Page 83 Page 85
A Are you asking me how many times I've been the 1 you used the HSPF model?
man at the switch actually running the model? 2 A Ithink it was more than a couple of projects.

3 It might have been five or six. The record will

A A small number of times, perhaps a dozen. 9 show the exact number, but it's more than two. I'm
Q  Okay. Have you published any of your work 11:29AM 5  sorry, the rest of the question was? 11:33AM
concerning -- let me strike that. Have you 6 Q  ThenI guess my other question, do you recall
published anything in a peer-reviewed journal that 7 any other watershed field runoff models that you've
relates to uplands watershed modeling, any papers? 8  worked with other than HSPF?
A The paper on the Everglades water quality 9 A Unit area load models.
modeling was published in the journal called 11:30AM 10 Q  Where you used like the spreadsheet analysis? 11:34AM
Ecological Modeling. 11 A Yes.
Q  Okay, and what runoff model was used in that 12 Q  Okay.
particular case? 13 A The Everglades water quality model. That
A That was the south Florida -- that was the 14 would be it. I should point out that Dr. Engel in
runoff model that was built on the -- well, it's 11:30AM 15 his deposition, and I think I agree with him, 11:34AM
called the Everglades water quality model actually. 16  pointed out that HSPF is a more complex and more
Hydraulic portion of it was the so-called two-by-two 17 sophisticated model than GLEAMS. It is a watershed
model. We developed a new model based on that 18  model as opposed to a field scale model, and it is
hydraulic foundation, and we added phesphorus and 19  more complex and sophisticated.
chloride to it and modeled phosphorus and chloride 11:30AM i 20 Q I'm going to move to strike as not being 11:34AM
in the overland areas and the canal systems of south 21 responsive to any question.
Florida, and we named it the Everglades water 22 Dr. Bierman, did you or your group perform any
quality model, and that's what we called it. 23 field investigations in the IRW?
Q  Any other peer-reviewed journal publications 24 MR. BOND: Object to form.
where you've personally done work on runoff 11:30AM 25 A Wedid not take samples in the field. I 11:35AM
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Page 86 Page 88

did -- I'm not sure if this qualifies but I want to 1 stream banks. I observed cattle in the riparian
disclose it so I'm giving you a complete answer. 1 2 zone. I observed cattle in the stream. I observed
did spend several days in the watershed, and it 3 cattle defecating in the stream, things of that
involved being on the water for several days, the 4 nature,
Nlinois River, but I did not take any samples. 11:35AM 5 Q Did you notice any filamentous green algae in 11:33AM
Q  Or perform any scientific analysis other than 6  the streams?
your visual observations? 7 A 1observed algae in the stream. I didn't know

MR. BOND: Object to form. 8  if they were filamentous green algae or not. One
A Well, okay. Let's go back to square one. I 9  would need to have taken a sample and looked under a
have not -- neither myself nor my team has conducted 11:35AM i 10  microscope to confirm the algal identification to 11:39AM
any sampling in the Illinois River watershed. My 11 give an exact answer to your question, and I did not
personal experience -- my -- I did visit for several 12  dothat. SoImay have observed it in the sense
days and observe. We made observations at numerous 13 that I may have seen it, but I didn't know
points in the watershed and on the water itself. 14 necessarily if it was filamentous green algae.
That was an observational trip only. 11:36AM 15 Q Did you see any algae attached to rocks on the 11:39AM
Q  Okay. When you say -- let me back up here. 16  streambeds or the sides of the stream?
How many days have you been in the IRW where you've . 17 A Yes,
actually done observation work? 18 Q Didyou observe any poultry waste land applicd
A Iguess it depends on how you count, I 19  in the IRW when you were out there?
visited Fayetteville a number of times, but I was 11:36AM 20 MR. BOND: Object to form. 11:40AM
out in the — this trip lasted -- it was about two 21 A Did I observe the application process?
years ago. I can't remember. I think it was three 22 Q  Yes, sir
or four days. 23 A Idon'trecall that I observed that. I could
Q  I'mnot talking about when you were visiting 24 have, but I can't remember.
an office in Fayetteville. 11:36AM : 25 Q Do you know how poultry litter is applied in 11:40AM

Page 87 Page 89

A No, no. Out in the field -- we were out in 1 the IRW?
the field for three or four days, myself and some of 2 A TI've read about how it's applied, but I can't
the other defendants' expert witnesses. 3 recall the details sitting here.
Q  And that was two years ago? 4 Q You didn't do any study of poultry litter
A Ithink it was in summer of 2006 actually. 11:37AM 5  application in the IRW, how it's applied, when it's 11:40AM
Q  Any other field work you've done in the IRW? 6  applied?
A No. 7 A 1did not conduct independent studies of those
Q  What observations did you make when you were 8  things.
out in the field? 9 Q Youreviewed what Dr. Engel -- analysis, for
A Well,it's a broad question. I made many 11:37AM 10  example? 11:40AM
observations over four days and there were many 11 A Well, I read Dr. Engel's report. Ialso read
pictures that we took. 12 reports by other of the plaintiff's experts, and
Q  Did you produce all your photographs? 13  I'veread some of the reports of the defendants'
A Yes. 14  experts, and I'm sure I've read descriptions of that
Q  So what did you do? I'm just trying to 11:37AM 15  operation, but I don't recall the details. 11:41AM
understand what you did for three or four days 16 Q  Areyou offering any opinions concemning the
within the Illinois River watershed. 17  methods of poultry litter application in the IRW?
A Partofitinvolved driving to different 18 A The methods?
sites. Well, back up. The question is broad. I'll 19 Q Yeah
try to be responsive, and if you want more detail, 11:38AM 20 A No,I'mnot. 11:41AM
T'll need to refer to my photographs. I observed 21 Q  Or the timing?
pastures. I observed poultry houses. I observed -- 22 A Only insofar to point out, as I did in my
I think we observed at one point a wastewater 23 expert report, that Dr. Engel's model represents all
treatment plant. We observed the large nursery on 24 the poultry litter as being applied once a year in a
the shore of Lake Tenkiller. We observed eroded 11:38AM 25 single heap. Whereas, data in another portion of 11:41AM
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1  waste storage lagoons. 1 required.
2 Q  Okay. Do you agree with that statement, sir? 2 A The amount required for crop production is
3 MR. BOND: Object to form. 3 determined by a variety of soil extraction
4 A From agricultural lands? Well, as a broad 4 procedures that measure plant available P, in
5 general statement, qualified by the words primarily, 01:16PM 5 quotes. 01:19PM
6  Idon't have a disagreement with that part of it as 6 Q And the next sentence, sir?
7 a broad statement but, again, it depends on what 7 A When available P levels at the soil surface
8  happens in any particular site or watershed can be 8  exceed threshold levels at which there is no further
9  verydifferent. Idon't frankly understand as well 9 response by the crop, in parens, Sharpley, et al,
10  as by direct discharges from animal waste storage 01:16PM 10 1994, the potential for P losses to surface waters 01:19PM
11 lagoons. Isuppose that could be a potential 11 increases.
12  source, but I would not sit here and agree that that 12 Q Do you agree with that statement, sir?
13 is one of the primary sources. 13 MR. BOND: Object to form.
14 Q  What; the discharges from animal waste storage 14 A Well, this appears (o be a stat t based on
15  lagoons? 01:17PM 15  the Sharpley, et al, paper, 1994, and sitting -- I'm 01:20PM
16 A Yes. I'm not familiar enough with discharges 16 not familiar with that paper. I don't have any
17 from animal waste storage lagoons to express an 17 reason to disagree with this statement, but I
18  opinion about that part of that sentence. 18 certainly would not want to be in a position of
19 Q  What evaluation have you done to determine 19  expressing an opinion about whether I would agree
20 that the transport of phosphorus from runoff varies 01:17PM 20 with it because I've not conducted any detailed 01:20PM
21 from watershed to watershed? 21 investigations of this topic.
22 MR. BOND: Object to form. 22 Q Have you conducted any investigations of the
23 A What analysis have I done -- 23 relationship between the phosphorus concentration in
24  Q Yes. 24 the soil and whether or not that will affect the
25 A --or whatscientific literature and reports, 01:17PM 25 runoff of phosphorus from that soil? 01:20PM
Page 111 Page 113
1 what am I familiar with? Is it -- 1 A Again, I've read papers and reports, but I
2 Q  Let's start with first your analysis and then 2 have not conducted my own independent investigations
3 we'l go to the second. 3 directed at that topic.
4 A I've done quite a bit of work in the Lake 4 Q  Okay, and those papers that you reviewed, do
5  Okeechobee watershed, and I know the characteristics 01:18PM 5 they agree that as phosphorus concentrations of 01:21PM
6 of the soils and the topography of the land in south 6  soils increase, all things being equal, that runoff
7 Florida, especially the Everglades agricultural 7 from those soils, phosphorus, increases?
8  area, are quite different from agricultural areas, 8 MR. BOND: Object to form.
9  say, in the upper Midwest. 9 A It's my recollection from reading these papers
10 Q  Okay. Have you done any evaluation to 01:18PM 10  and reports that if there's more phosphorus in the 01:21PM
11  determine whether it affects runoff from manures 11  soil, then it's more likely that runoff will occur
12 being applied to those lands? 12 during a precipitation event. I think that's just
13 A TIhave not conducted any of those evaluations, 13 consistent with common sense. 1have no reason to
14 no. 14 disagree with it.
15 Q  Have you reviewed literature concerning those 01:18PM 15 Q Have you studied any reports, sir, concerning 01:22PM
16  issues, sir? 16  phosphorus concentrations in the upper Midwest as
17 A Concerning the issues of -- 17 relating to fertilizer and manure applications?
18 Q  Of runoff from agricultural lands where manure 18 A Again, I'm sure that I've read reports — I've
19 has been applied. 19  read reports or papers that describe that but I have
20 A T'vereviewed many papers and reperts which 01:18PM 20 not studied it in any detail. 01:22PM
21 contain that information, but I have not 21 Q Have you investigated any reports within the
22 specifically done a literature search or survey 22 Tllinois River watershed concerning the increase of
23 directed at that particular topic. 23 phosphorus concentrations in soils over time?
24 Q  Okay. Let's skip the next sentence and read 24 A Ican'trecall reading specific reports
25 the next two after that where it starts the amount 01:19PM 25  addressing phosphorus increases over time. I've 01:22PM
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models, did they do that evaluation to identify 1 A Yes.

sources of contaminants in waterways? 2 Q Would you read that for the Record, please?

A TI've seen it used for contaminants; I've seen 3 A This claim is based on Dr. Engel's phosphorus

it used for nutrients. 4 mass bal and isa pletely misleading

Q  Okay. In the NOAA work that you were a part 02:08PM 5  representation of the relative contribution of 02:12PM

of, did the investigator for sources in the NOAA 6  poultry litter phosphorus to water quality impacts

work employ a mass balance approach to determine 7  inthe IRW.

sources of nutrients in that study? 8 Q Okay. If you didn't do your own study to

A My recollection of the work done that Goolsby 9  determine what the relative contributions are of

did in the Task 1 report, and I believe that's the 02:09PM 10 poultry litter versus other contributions, what's 02:12PM

report in which the loadings were done, he did use 11  your basis for that particular statement?

mass balance, among other -- I believe he did 12 A Actually it's just common sense because the

include mass balance as one of his approaches. 13 only way that water quality, that is, water quality

However, what Dr. Goolsby did was identified sources 14 instreams and rivers in the IRW or in Lake

on the land and explicitly looked at the delivery of 02:09PM 15 Tenkiller, could be impacted by phosphorus leadings 02:12PM

those sources to the receiving water streams, and as 16  isif one explicitly iders the loading of

part of the overall study, those loadings were 17 phosphorus from sources based on land to the

delivered to the Gulf of Mexico, the point being 18 receiving streams and rivers or to Lake Tenkiller,

that there was -- that study involved the explicit 19  and Dr. Engel's mass balance in Appendix B of his

addressing of loads moving from land to water and 02:10PM 20 report simply did not do that. 02:13PM

then from the stream and river network to the Guif 21 Q  Onthe next paragraph, the middie of the

of Mexico, which was really the ultimate objective 22 paragraph, let me read, from materials produced by

of that study. 23 Dr. Engel, the total phosphorus mass in the IRW soil

Q  Does Dr. Goolsby, when he looked at those 24 in his GLEAMS model is 6,370,989 tons. This

transfers from the watershed of the mass balance 02:10PM 25  reservoir represents the sum of phosphorus mass for 02:13PM
Page 143 Page 145

into the streams, did he use runoff coefficients -~ 1 actual conditions, 1997 to 2006, in all horizons,

A Idon'trecall - 2 layers in his GLEAMS model. The bottom depth of

Q  -- of non-point sources? 3 these soil horizons range from 15.24 to 83.93

A Idon'trecall what he did. It was ten years 4 inches, depending on location, and then you go on to

ago, and I certainly don't, sitting here, have a 02:10PM 5 say that the poultry contribution would only 02:13PM

detailed knowledge of his method, and I'm not going 6 represent .07 percent of this total phosphorus mass;

to speculate on what he did. 7 correct; is that essentially what —

Q  Did you do any study to determine whether or 8 A Well,Isaid what I said, and you read. Of

not the mass balance results that Dr. Engel 9  course, I wrote what you read.

performed were related to the sources of phosphorus 02:10PM : 10 Q  Okay. How much of this total phosphorus mass 02:14PM

found in the rivers and streams of the IRW? 11  is actually available for runoff that you've

A Ifyou're asking did I conduct an independent 12 calculated here in the 6,370,998 tons?

analysis of sources? 13 A Idon't know because I didn't conduct that

Q  And to see whether or not there was a 14  investigation.

relationship between what Dr. Engel found with his 02:11PM 15 Q Isit generally true, sir, that the phosphorus 02:14PM

mass balance study and the sources that were in the 16  that would be contained in the upper, say, two

IRW streams. 17  inches of the highest horizon of the soil would be

A 1did not conduct any independent analysis to 18  more susceptible to runoff than something that's a

investigate the individual sources that Dr. Engel 19  meter below ground surface?

included in his mass balance. Isimply reviewed 02:11PM 20 A Iwouldn't put a number to it of two to four 02:14PM

what he had done, and I put forth this opinion about 21 or two to six inches, but I would agree that

his results. : 22 phosphorus that is closer to the surface is more

Q  Would you read the last sentence on the second : 23 likely to run off than phospherus at deeper layers.

paragraph. first full paragraph at the top of 4 that 24 Q  Your analysis included even the deeper layers,

says this claim? 02:11PM : 25 diditnot? 02:14PM
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1 such as phase partitioning and precipitation. 1 understanding of what --
2 Q  Aremost of them different? 2 Q Thatanswers my question, sir. If youdon't
3 A Iwouldn't say most. Some of them are 3 recall doing it, that's good. Thank you.
4 different. 4 MR. BOND: Did you want to explain further?
5 Q  Which ones are different? 02:40PM 5 A Well, I would like to explain further. 02:43PM
6 A If a molecule of phosphorus is attached to a 6 MR. PAGE: Well, then you can ask him a
7 soil particle in a field and if precipitation occurs 7 question on cross examination. He answered my
8 and if other conditions are met, such as the 8 question.
9 cohesiveness, the intensity, frequency, duration of 9 VIDEOGRAPHER: Can we stop for a second? 1
10  rainfall and so on, a potential consequence is that 02:40PM 10  think something just happened. All my system just
11 that soil particle can move, and if it moves far 11 shut down.
12 enough, it will leave the field and enter a 12 MS. LLOYD: 1 lost power, too.
13 receiving water body. That sequence of steps I just 13 MR. PAGE: Let's go off the Record.
14 described happens in a field. It doesn't happen in 14 (Whereupon, a discussion was held off
15  the water column of Lake Tenkiller. 02:40PM 15  the Record.) 02:44PM
16 Q  Any other differences? 16 VIDEOGRAPHER: We are now back on the
17 A Well, there probably are. Again, it depends 17  Record. The time is 2:45 p.m.
18 on the level of detail. I guess that to me there 18 Q  Okay. Dr. Bierman, does the SWAT model use
19 are more similarities than difference because they 19 the same nutrient runoff criteria back -- as the
20 are finite element process-based mass balance 02:41PM 20 GLEAMS model, that is, did the SWAT model borrow the 02:45PM
21 models. 21 GLEAMS nutrient runoff analysis for its model?
22 Q  Was the GLEAMS model used by itself to model 22 A TKknow that the science underlying GLEAMS is
23 the watershed? 23 the same as the science underlying SWAT, but whether
24 A Dr. Engel used the GLEAMS model by itself to 24 or not the specific runoff, was it a coefficient or
25 pute phosphorus loadings to edge of field. He 02:41PM 25  process that you referred to is the same as GLEAMS, 02:45PM
Page 159 Page 161
1 then, using indep t infor added 1  sitting here now I don't know that.
2 wastewater treatment plant phosphorus loads to those 2 Q Does SWAT add to those runoff coefficients
3 edge of field loads to compute the total load to the 3 that uses a routing method?
4 river and stream system for each of the three 4 A My understanding of SWAT is that it is a
5 subwatersheds in the Illinois River basin. He then 02:41PM 5  watershed model, not a field scale model. So, 02:45PM
6 used what he called a writing model to -- we use the 6  therefore, it contains in the modeling framework
7 route is his word that phesphorus to the USGS 7 a -- [ won't call it a routing model it but it
8 stations at Tahlequah, Baron Fork and Caney Creek. 8 contains -- it explicitly represents the stream
9 Q  Have you ever used an empirical model? 9 delivery.
10 A Yes. 02:42PM 10 Q Have you worked with a SWAT model before? 02:46PM
11 Q  Have you ever used an empirical routing model? 11 A No,I've not.
12 A Iwouldn't use the term empirical routing 12 Q Areyou familiar with the ADAPT, A-D-A-P-T,
13 model. That's Dr. Engel's description of the model 13 model?
14 he developed. That is not a commonly-accepted term 14 A No,I'mnot.
15  that has general ing in the envir tal 02:42PM 15 Q Areyou familiar with EPIC, E-P-I-C, model? 02:46PM
16  modeling community. I've used empirical. I've used 16 A Vaguely.
17 LOADEST. That's a statistical model. In fact, I 17 Q Do you know what kind of a model it is?
18  believe in Dr. Engel's expert report he draws a 18 A It's a runoff model of some type.
19  parallel, a comparison between the LOADEST 19 Q Anddoes it add to it a routing component so
20  statistical mode! and his routing model. 02:42PM 20 it can be used on a watershed scale? 02:46PM
21  Q Have you used empirical equations for routing 21 A Tdon't know.
22 in your modeling work? 22 Q Does the SWAT model to your knowledge, sir,
23 A TIdon'trecall using empirical routing 23 use the HRU concept?
24 equations in the way that Dr. Engel has used 24 A Idon't -- based upon my review of the SWAT
25 empirical routing equations. Dr. Engel — my 02:43PM 25 model applied to the Dlinois River watershed by Dr. 02:46PM
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1  Dan Storm, I'm not sure if he calls them HRUs or 1 Engelin this case?
2 some other terms but he does discretize the 2 A Wedid investigate many of his files, which
3 watershed into different physical areas. 3 contained information on land use areas, soil types,
4 Q  Whatisan HRU? 4 rain gauge areas and loading zones. We investigated
5 A It means hydrological response unit. In Dr. 02:46PM 5  them,yes. 02:50PM
6  Engel's GLEAMS model, it represents land use areas, 6 Q Imean, the HRUs in particular,
7 soil types, rain gauge areas and loading zones. 7 A The HRUs, we investigated - we did look at
8 These were the criteria that he used to construct 8 the HRUs, yes.
9  the HRUs. 9 Q Didyou determine whether or not any of the
10 Q  And does the SWAT model have a similar 02:47PM 10  HRU classifications by Dr. Engel were inappropriate? 02:50PM
11 construct? 11 A Ttdepends what we mean by classifications are
12 A Ibelieve it has a similar construct, but I 12 inappropriate. It was not inappropriate in my
13  can't speak to the details of SWAT. 13 opinion to use, for example, a pastureland use
14  Q Do other runoff models have similar 14  category. It was not inappropriate to use a forest
15  constructs, that is, HRU constructs? 02:47PM 15  land use category or crop or urban. The --so in 02:50PM
16 A Different models use different terms. HSPF 16  concept, those were not inappropriate. In terms of
17  breaks a watershed into different physical portions. 17  application, my expert report points out a number of
18  Ithink they used the term subwatersheds, not HRUs. 18  instances where errors were made and the errors --
19 So there's partly a terminology difference. No two 19  areas were not represented correctly or pastureland
20 models do it exactly the same way, and no two models 02:48PM @ 20  was supposed to be pastureland. It was represented 02:51PM
21 necessarily use the same terminology but, you know, 21 as urban land or something else, so --
22 what they all do is they balance water and they 22  Q  Welre going to get to those. I did notice
23 balance mass relative to the geographical areas that 23 thatin your report, sir. Other than those
24 they define. The science is the same. 24 misclassifications of land use that you identified,
25 Q  Those characteristics that Dr. Engel - that 02:48PM 25  canyou think of any other criticism of Dr. Engel's 02:51PM
Page 163 Page 165
1 you just read from your report that characterize 1 use of the -- or how he used the HRU concept in his
2 HRUs in the GLEAMS model - 2 model?
3 A Yes. 3 A For one example, the -- there seems to be an
4 Q  --are those same characteristics that are 4 issue over GLEAMS being a ficld scale model and its
5 used to distinguish soil compartments or 02:48PM 5  appropriateness for use at the watershed scale. 02:52PM
6 geographical compartments in the HSPF model? 6  GLEAMS is -- the predecessor model to GLEAMS is
7 A HSPF does look at land use areas, soil types. 7 called CREAMS, and that would be C-R-E-A-M-S. I'm
8 It can use rain gauge areas. It may or may not use 8 sorry, I don't know what those letters stand for,
9 loading zones. Loading zones is a term that Dr. 9 but it's the same science, and the CREAMS user
10 Engel used to describe the approach he used to 02:49PM 10 manual is authored by the same principal author as 02:52PM
11 specify a rate of application of poultry litter and 11 the GLEAMS manual. I don't know how to proncunce
12 other animal manures. He could have called it 12 it. It'sa Mr. K-N-I-S-E-L, Knisel. In the CREAMS
13  something else. He could have had fewer zones. He 13 manual, it addresses specifically the question of --
14 could have had more zones. There's some 14 and CREAMS is a field scale model as is GLEAMS. In
15 arbitrariness with respect to how that was 02:49PM 15 the CREAMS manual, the specific question of what's a 02:52PM
16  constructed in his model. 16 field is addressed, and the guidance in the manual
17 Q  Orwasit based on Dr. Engel's 17 refers to the size of the field being either -- and,
18  professional judgment? 18  again, everything depends on context, everything
19 A Well,Isuppose so. Ididn't mean to say he 19  depends on site. Everything depends on
20 did something arbitrary. I'm trying to point out 02:49PM 20  circumstances. There is no one size fits all to 02:53PM
21 that the GLEAMS allows the user to make those 21 this, but the CREAMS manual is explicit in noting
22 site-specific judgments in developing and applying a 22 thatin certain instances a field size can be a few
23 model to a specific site. It's not like it has so 23 acres. In other instances, it can be a few tens of
24 many compartments that one needs to fill. 24 acres. In other instances, it can be up to a few
25 Q Didyou review those judgments employed by Dr. 02:49PM i 25  hundred acres, but it does not allow to how it can 02:53PM
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which each component does and how they're linked. I 1 realistic.

just know what I've read. 2 Q Didyoudo any evaluation to determine if your

Q  Are you familiar with the Manning's equation? 3 concern actually did have an impact on the accuracy

A Yes 4 of the IRW model prepared by Dr. Engel?

Q  Okay. What is that? 03:48PM 5 A No, it wasn't my job to correct or redo Dr. 03:52PM

A Insimple terms, water flows downhill, and if 6  Engel's work. It was my job to review it and

one knows the size and shape of the channel and a 7 criticize it.

friction coefficient, one can use it to estimate 8 Q  Why is sediment delivery important to this

velocity of the water flow. 9  phosphorus model that Dr. Engel put together?

Q  So is that the routing equation that was used 03:48PM { 10 A  Because it's -- phospherus sticks to things. 03:52PM

in this particular watershed analysis? 11 It's well known that phosphorus sticks to solids.

A Well, it says that's what they did. Again, 1 12 Ifa precipitation event occurs and mobilizes solids

just know what I read. I've not read the entire 13 and solids are eroded, the phosphorus goes with it.

paper; I've not reviewed the paper. 14 So sediment transport and phosphorus transport are

Q  OnPages, sir - 03:49PM 15  very tightly coupled. 03:52PM

A Of my expert report? 16 Q Did you review any of the actual data in this

Q  Yes. Thank you, Dr. Bierman. The third 17  case to determine what portion of the phosphorus

paragraph -- 18  leaving land-applied fields is associated with

A Yes. 19  sediments as opposed to dissolved phase?

Q - you are talking about the total area of the 03:49PM 20 A No,Idon't 03:53PM

IRW? 21 Q  Soyou don't know exactly how important

A Yes. 22 sediment delivery is for phosphorus in this

Q  And you mention the HRUs, correct, in that 23 watershed, do you?

paragraph? 24 MR. BOND: Object to form.

A Yes 03:49PM 25 A 1disagree with that, and I'll explain why I 03:53PM
Page 195 Page 197

Q  And the statements there says, these areas, I 1 disagree with it. Ididn't personally conduct such

guess referring to the HRUs, are much too large to 2 investigations, but other investigators have done

accurately represent local conditions that influence 3 so. SoonPage 23 of my expert report, for example,

non-point source runoff of phosphorus to edges of 4 Ireference a USGS report by Terrio, 2006 entitled

individual fields. Did I read that correctly, sir? 03:50PM 5  Concentrations, Fluxes and Yields of Nitrogen, 03:54PM

A Yes. 6 Phosphorus and Suspended Sediment in the Hlinois

Q  Okay. What did you do to determine whether or 7 River Basin 1996 through 2000, and T've excerpted a

not the HRUs, as selected by Dr. Engel, were too 8  statement from that report on Page 7, which states

large to accurately represent local conditions? 9  that phosphorus is generally transported to surface

A One thing I did was to reference Figure 1, 03:50PM: 10  water bodies through overland runoff and in 03:55PM

which shows that the sediment delivery within a 11 iation with sediment particles and that many

99,148-acre drainage area could range over 12 elements and compounds, including some forms of

approximately a factor of four. What that means is 13 nitrogen and phosphorus, absorb to sediment

that a phosphorus delivery from a field that large 14 particles and are transported and deposited with the

to edge of field depends on the location of the 03:51PM ; 15  sediment. On Page 38 it goes on to state that the 03:55PM

phosphorus. Ifit's in the middle of the field 16  general correspondence between suspended sediment

versus near the edge, the runoff coefficient and, 17  flux and stream flow is expected in most watersheds

hence, the probability that that phosphorus will run 18  and particularly in those with agricultural areas

off to the edge of field is very different depending 19  where sediment is transported through overland

on the location in the field. 03:51PM 20 runoff, bank erosion and the resuspension of benthic 03:55PM

In Dr. Engel's model with his HRUs, a pound of 21 sediments during periods of precipitation and

phosphorus eroded from the middle of his 99,140-acre 22 increased stream velocity. So this was taken from a

pastureland has the same probability of delivery to 23 report on the specific site by a USGS investigator.

a stream or river as a pound of phosphorus eroded 24 That is part of my basis for making the statement.

from near the edge. This is not physically 03:51PM : 25 Q  What specific site? 03:55PM
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1  today could be better than what I remembered it, but 1 those methods captured all of the phosphorus in a
2z basically what happens is that a water sample -- the 2 water ple, including the phosphorus that would
3 same would be applicable with a soil sample. A 3 have been attached to solids.
4 sample would be taken partly because the phosphorus 4 Q  Well, middle of Page 5, sir, of your report,
5 is bound, much of it is bound to solid materials. A 04:08PM 5  there's a paragraph that says the land use areas in 04:11PM
6  digestion process occurs, usually an acid digestion 6  the IRW. Would you read that short paragraph,
7 process to liberate the attached phosphorus to 7 please?
g detach it from solids so that it all becomes -- 8 A Yes. The land use areas in the IRW, to which
9 enters the dissolved phase, and then a colorimetric 9 Dr. Engel applied his GLEAMS model, are too large to
10  test is applied which -- in which the color is 04:08PM 10  accurately represent non-point source runeff from 04:11PM
11 proportional to the dissolved phase concentration. 11 local sources.
12 Q  Andso when you look at total phosphorus 12 Q  Okay. Let me ask you a question. Did you
13 results, would that -- if the water contained any 13 perform any tests, sensitivity analysis or
14 suspended sediments that had run off from a field, 14  otherwise, to determine whether that statement is
15  for example, would that total phosphorus analysis 04:09PM 15  true? 04:12PM
16  include the portion of phosphorus that's attached to 16 A DidI perform any tests?
17 suspended sediments? 17 Q  Yes.
18 A It depends on -- it would -- there are many 18 A No, Ididn't perform any tests.
19  different methods for analyzing phosphorus. I think 19 Q  Would you read the next sentence, please?
20 the handbook, Standard Methods, contains 30 to 50 04:09PM : 20 A His large areas do not accurately represent 04:12PM
21 methods for phosphorus. I'm not familiar with all 21 the hydrology, soils and topography of the fields
22 of them. There are methods designed to measure 22 from which these loads actually originate.
23 total phosphorus that involve sample processing, 23 Q  Okay. Did you perform any tests, sensitivity
24 preparation and digestion steps, which would provide 24 or otherwise, to determine whether that statement is
25  anaccurate measure of total phosphorus in the 04:10PM 25 accurate? 04:12PM
Page 207 Page 209
1 sample, even the phosphorus that had been attached 1 A No,Ididn't need to do that because when I
2 to solids, if the digestion is sufficiently 2 see an HRU that's 99,148 acres, common sense tells
3 aggressive and proceeds to completion. 3 me that an HRU of that size cannot accurately
4 Q  The methods that analyze total phosphorus that 4 represent all of the local variability in hydrology,
5  Dr. Engel used for his model, were those methods 04:10PM 5  soils and topography of the many, many different 04:12PM
6 sufficient to account for the phosphorus that would 6 individual fields within an area that large.
7 be attached to sediment particles? 7 Q Butyoudidn't perform any tests to confirm
8 A I'm not aware that Dr. Engel used any method 8  what you refer to as your common sense analysis;
9 to analyze phosphorus. I believe he used data 9 thatis, you didn't go in and apply a different
10 provided by ethers. 04:10PM 10  structure of HRUs to the Engel model to determine 04:13PM
11 Q  Okay. Those - that data and those analyses 11  whether the results would be different?
12 that are represented in that data, were they 12 A No,Ididn't do that because it was my job to
13  sufficient to account for phosphorus that's a part 13 critique what Dr. Engel had done, not to correct it
14 of suspended sediments? 14 ordoit over.
15 A Your question also pertains to soluble 04:10PM 15 Q  The two paragraphs below that, it begins 04:13PM
16  phosphorus and, again, it included soluble -~ 16 another limitation of GLEAMS with its application is
17 Q My question asked you specifically, sir, and 17  that it has no capabilities for representing
18  if you don't, you can just say you don't know. Were 18  phosphorus loads from wastewater treatment plants.
19  the methods of total phosphorus that were used to 19  How did Dr. Engel -- well, first of all, did Dr.
20 provide the total phosphorus information that Dr. 04:11PM 20 Engel represent wastewater tempt plant contributions 04:13PM
21 Engel used for his analysis, were they sufficient to 21 tothe stream loadings?
22 account for phosphorus attached to suspended 22 A He represented wastewater treatment plant
23 sediments? 23 loadings to the stream and river network, yes, but
24 A Those results were reported as total i 24 hedid it outside of the GLEAMS model.
25 phospherus, and my best understanding is that, yes, 04:11PM 25 Q  Andyou have employed a similar approach when 04:13PM
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Page 210 Page 212
1 you were evaluating loadings in other watersheds, 1 plant to the receiving water body, in this case the
2 have you not, where you just looked at the 2 Saginaw Bay.
3 monitoring data and calculated contributions from 3 Q TImsorry. Iwasgoing to ask you then, how
4 wastewater treatment plants using monitoring data 4 did you account for, in that situation, the relative
5  and loads? 04:14PM 5  contributions in a wastewater treatment plant versus 04:17PM
6 A Ispecified loads by using the primary flow 6 anon-point source?
7 and concentration data at the tributary mouth, which 7 A For purposes of -- I didn't do that for
8 included non-point source loads and point source 8 purposes of providing loadings to a water quality
9 loads. If I then asked the separate question, how 9 model because that would not have been completely
10 much of that load might be from point sources, I 04:14PM 10  correct. There are two ways to do it, and it 04:17PM
11 would separately calculate how much of a total P 11 depends on the data. There are several ways to do
12 load was from point sources, but the loads 12 it, and it depends on the data, it depends on the
13  themselves that I put into my models would be the 13  time, it depends on the budget and it depends on the
14 total loads. 14 objectives of the study. One way to back it out
15 Q  Okay. Have you ever separately calculated 04:14PM 15  would be to take the total loads and subtract point 04:18PM
16  wastewater treatment plant contributions in any of 16  sources from it and assume the rest is non-point
17  the modeling work you've done? 17  sources. That method produces a result. It's not
18 A Havelever separately calculated them for 18 necessarily a completely accurate method because it
19  inputs? 19  doesn't take into account potential differences in
20 Q  Yes,sir. 04:15PM 20 delivery. 04:18PM
21 A TI've separately accounted for them. 21 Another way to do it would be to apply a
22 Q Have you separately calculated them? 22 watershed model to actually apply -- to do what they
23 A Have I separately calculated them? 23 do in the Chesapeake Bay, for example, with HSPF.
24 Q  Uh-huh 24 That model computes non-point source loadings of
25 A I've used independent information and 04:15PM 25 phosphorus, for example, among other things. It 04:18PM
Page 211 Page 213
1 accounted for them. 1 also adds in separately the wastewater treatment
2 Q  What information was that? 2 plant loads, but it does so with a geographic
3 A My point here — 3 context and it adds these loads in, distributed in
4 Q  Could you just answer my question, sir? 4 space at the actual locations of the discharge and,
5 A Please repeat the question. 5 hence, the transport and fate component of HSPF 04:19PM
6 (Whereupon, the court reporter read 6 takes care of and represents accurately the
7 back the previous questions and answers from Page 7 transport, fate, attenuation and processing as it's
8 210, Line 15 to Page 211, Line 2.) 8 delivered through the stream and river network.
9 A TI'venot used -- I've not separately 9 That's not what Dr. Engel did.
10  determined wastewater treatment plant loads and 04:16PM 10 What Dr. Engel did is added up the wastewater 04:19PM
11 added them to non-point source loads to form total 11 treatment plant loads and specified them directly to
12 loads in the way that Dr. Engel did it, and the 12 the - added them to the output of his GLEAMS
13 reason is that one can simply -- if I'm interested, 13 non-peint source model and ignored the delivery
14 for example, in the total phosphorus loads from the 14 locations and any transpeort, fate or processing of
15 Saginaw River to Saginaw Bay, some of that load is 04:16PM 15  these non-point source loads along the way. 04:19PM
16  from point sources; some of that load is from 16 Q  With Dr. Engel's methodology, did he assume
17  non-point sources. If I determined the non-point 17  that all the wastewater treatment plant discharge
18  source load separately and if I then add up all the 18  phosphorus made it to the lake?
19  point sources in the watershed, I cannot simply add 19 A He assumed it made it directly to the stream
20 those non-point sources -- excuse me, I cannot 04:17PM 20 and river network in each of the three 04:20PM
21 simply add those wastewater treatment plant loads to 21 subwatersheds. In his deposition he stated that he
22 the non-point sources because wastewater treatment 22 then assumed that all of the wastewater treatment
23 plants are distributed spatially, and I cannot 23 plant was delivered to Lake Tenkiller in each of the
24 assume that there would be 100 percent delivery of 24 three subwatersheds.
25  all the phosphorus from each wastewater treatment 04:17PM : 25 Q  So based on your in-stream work, do you think 04:20PM
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Page 214 Page 216
1 Dr. Engel overstated the amount of phosphorus 1  phosphorus and nen-point source phosphorus. What I
2 contributions to Lake Tenkiller from wastewater 2 said or what I intended to say is that the input to
3 treatment plant discharges? 3 Dr. Engel's routing model consisted of the sum of
4 A Please repeat the question. 4 the non-point source loads computed by GLEAMS and
5 (Whereupon, the court reporter read 04:20PM 5  the wastewater treatment plant loads, and at that 04:24PM
6 back the previous question.) 6 point there ceased to be a difference between the
7 A Idid not independently investigate whether 7 two, and all the routing model knew is that it was
8  the delivery of the wastewater treatment plant 8 pr ing total phosphorus.
9 phosphorus discharges to Lake Tenkiller was 9 Q Do youknow whether or not in the Illinois
10  overestimated or underestimated. I would have had 04:21PM : 10  River basin phosphorus coming from non-point sources 04:24PM
11 to conduct my own modeling investigation or correct 11 interacts differently in the rivers and streams than
12 or do over or fix. However — please let me 12 phosphorus being discharged from wastewater
13 continue -- Dr. Engel stated in his deposition that 13 treatment plants?
14 he assumed that all of the wastewater treatment 14 MR. BOND: Object to the form.
18 plant loads that he specified and delivered to the 04:21PM 15 A That's a question with many parts. There 04:24PM
16 stream and river network made it to or were 16 would probably be differences in the transport, fate
17 delivered to Lake Tenkiller. Iinterpret that as 17 and attenuation of phosphorus from wastewater
18 being 100 percent delivery. In the real world, 100 18 treatment plants as compared to phosphorus that
19 percent delivery is simply not realistic. Although 19 might have run off of a field.
20  I've not conducted a site-specific investigation of 04:22PM 20 Q  What's your basis for that statement? 04:25PM
21 this site and his modeling results in that regard, 21 A Because probably -- and I've not conducted a
22 the concept of 100 percent delivery of any 22 detailed investigation of this. The basis for my
23 phosphorus load over distances of up to 100 miles is 23 statement is that probably the ratios of dissolved
24 simply not consistent with the state of the science. 24 particulate phosphorus would be different in these
25 Q  Sodoyou agree, sir, based on that premise 04:22PM 25  two types of sources because phosphorus is extremely 04:25PM
Page 215 Page 217
1 that you just stated, that, if anything, Dr. Engel 1 complex, and it's unlikely that phosphorus loads
2 overstated the amount of wastewater treatment plant 2 from different sources would have exactly the same
3 contribution of phosphorus to Lake Tenkiller? 3 chemical composition, exactly the same phase
4 MR. BOND: Object to the form. 4 distribution and exactly the same chemical
5 A Not necessarily because the same assumptions 04:22PM 5 properties. Therefore, I would expect there to be 04:25PM
6 that he made for delivery -- as I understand his 6 some differences. However, I should also point out
7 work, the — his delivery of non-point source 7 that Dr. Engel's model doesn't see any of this. His
8 phosphorus leading was the same as the delivery of 8 GLEAMS model sees only outputs total phosphorus.
S point source phosphorus loading because what he did 9 His routing model only sees total phosphorus. It
10 s the results of his GLEAMS model were phosphorus 04:23PM : 10 does not see any individual forms. 04:26PM
11 loads to edge of field. He added to those 11 Q  Inyour experience, sir, how does dissotved
12 phosphorus -- those GLEAMS loadings the non-point 12 phosphorus transport differently than particulate
13 source loadings and formed a quantity called P to 13 forms of phosphorus?
14 river, and that P to river was routed through what 14 A It's not necessarily that it transports
15 he called his routing model to the three stations. 04:23PM 15 differently. Some forms of dissolved phosphorus, 04:26PM
16  So it was not as though the wastewater treatment 16  for example, soluble reactive phosphorus, can be
17 plant was routed separately and the non-point 17 taken up by algae and assume particulate form.
18 sources were routed separately. They were routed 18 Whereas, particulate phosphorus, say, a melecule of
19  together because they were added before the routing. 19  phosphorus attached to a soil particle, is not
20 Q  Sobased on Dr. Engel's analysis then, he 04:23PM 20 liately available for algal uptake. So the fate 04:26PM
21 treated wastewater treatment plant phosphorus in the 21 -- the physical, chemical and biological fate
22 same way in his routing model as the non-point 22 processes for phosphorus discharged in that form
23 source phosphorus? 23 would be different.
24 A Not exactly. His routing model doesn't know 24 Q  But doesn't eventually all the phosphorus that
25  the difference between wastewater treatment plant 04:23PM 25 s discharged in the rivers and streams of the IRW 04:27PM
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Page 234 Page 236
1 Water Assessment Tool: Historical Development, 1 Q Okay. Didyou perform any tests or analysis
2 Applications and Future Research Directions, and 2 to demonstrate the truth of that statement?
3 it's senior authored by P. C. Gassman, 3 A Actually Idid. The results of those tests
4 G-A-S-S-M-A-N. 4 are included under Opinion 3, supporting statement A
5 Q  Isit your understanding that SWAT uscs the 05:00PM 5  in my expert report. 05:04PM
6  GLEAMS and CREAMS runoff components for its model? 6 Q Okay. Did you -- that's where you changed the
7 A I'm sure some of the detailed components are 7 loadings using different loadings; correct?
8 different, but as Dr. Engel stated in his 8 A Yes. Iused different inputs. I used
9 deposition, the science underlying SWAT is the same 9 different point source loadings, different
10 as the science which underlies GLEAMS. 05:00PM : 10  wastewater treatment plant loadings. We reversed 05:04PM
11 Q  And do you know whether or not GLEAMS had any 11  the order of the loadings, time order of the
12 special component for urban runoff -- excuse me, not 12 loadings, and we also specified the S and P stock
13 GLEAMS, but SWAT had any special component in 13 index values as P to river.
14 addition to what it obtained from CREAMS and GLEAMS 14 Q Didyou do anything else other than that test,
15  to model urban runoff? 05:01PM 15 sir? 05:05PM
16 A Idon't know. 16 A Ican only recall the tasks that are in
17 Q  Is SWAT used for urban runoff? 17  supporting statement 3A. I think I mentioned them
18 A Dan Storm in his application of SWAT to the 18  all, but I'm not sure.
19  Iilinois River watershed included urban land use, so 19 Q Didyou actually do any sensitivity analysis
20 I know he applied it to urban land use. 05:01PM 20 that indicated that the routing model employed by 05:05PM
21 Q Do you know whether or not it is typically 21 Dr. Engel did not accurately represent the routing
22 applied to urban runoff, that is, SWAT? 22 and delivery of phosphorus to rivers and streams in
23 A Idon't know that for a fact. 23 the RW?
24 Q  Have you ever reviewed Exhibit No. 10? 24 A 1have to make some assumptions to answer your
25 A No, I have not. 05:01PM 25  question. First of all, Dr. Engel's routing model 05:06PM
Page 235 Page 237
1 Q I assume, sir, when I asked you whether you 1 in my opinion doesn't actually route anything, and
2 performed any scientific investigations relating to 2 hestated in his deposition that it merely is a time
3 urban runoff, you also haven't published any 3 distributor for loads. So I think the routing model
4 peer-reviewed papers relating to nutrient 4 --the term routing — I know it has to be called
5  contributions from urban runoff, have you, sir? 05:02PM 5  something. It doesn't actually route anything, 05:06PM
6 A I'venot published any papers specifically 6 Q  ButwhatId like you to do is answer my
7 directed at urban runoff, no. I've published 7 question.
8  modeling papers in which the -- strike that. 8 A TI'msorry.
9 That's -- I'll stay with that answer to your 9 Q  Andthatis, did you do anything to determine
10 question. 05:02PM 10 whether or not the model that Dr. Engel used, the 05:06PM
11 Q  Let's turn to Page 6 of your report, Dr. 11 routing model that he used --
12  Bierman. 12 A Yes
13 A I'msorry, what page? 13 Q - infact did not represent a valid
14 Q  Excuse me. Page 6. 14  representation other than what you did about
15 A Oh, of my report. Sorry. 05:03PM 15 Question 3A? 05:06PM
16 Q  Yes, of your report, sir, Exhibit 1 to the 16 A OkKkay.
17 deposition. 17 Q  For example, did you use like CE-QUAL
18 A Yes, here we go. 18  in-stream model to sce if it produced different
19 Q  Would you read supporting statement 1C that's 19 results?
20 located on that? 05:03PM 20 A No. My contention here in statement 1C is 05:07PM
21 A Yes. The phosphorus routing model developed 21 that the routing model is not a representation of
22 by Dr. Engel is not a valid representation of the 22 thereal system of streams and rivers. Idon't need
23 real system of streams and rivers in the IRW and is 23 to apply an alternate model to form that opinion.
24 an inappropriate tool for predicting delivery of 24 Q Okay. What-- what in your opinion would be
25 phosphorus loads to Lake Tenkiller. 05:03PM 25  an appropriate model that would show a, quote, real 05:07PM
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i
1 the data in this table indicate that poultry ; 1 of course, that poultry litter was applied, and I
2 litter come -- poultry litter was one of two sources 2 can't agree that phosphorus measurements were
3 applied, and it gives dates, and it gives an area of 3 reported at edge of field, but that's all | know
4 the field, and it indicates that DRP and total P 4 without further investigation of the primary
5 were monitored at the edge, and it provides a number 08:38AM 5 sources, and I'm saying that I don't see anything in 08:41AM
6 for mean annual loss in kilograms per hectare. &  this table that establishes a transport connection.
7 These data are referenced. The source of these data 7 Q  Well, does the -- table title, Edge of Field
8 is a reference Vervoort, et al, 1998. T have not 8 Phosphorus Losses, is it not?
9 reviewed Vervoort, et al, 1998. So all I know is 9 A Yes, it does, but that doesn't imply that all
10  what Iread in this table, in this paper. 08:395AM 10  ofthe phosphorus or any of the phosphorus measured 08:42AM
11 Q  There are several citations here -- 11  at the edges of these fields is from poultry litter.
12 A  Ubhuh 12 1 would submit, sir, that rainfall -- if rainfall
13  Q - where it discusses poultry manure or litter 13 occurs and runoff from natural rainfall occurs and
14 being applied to grass fields; correct? 14 runoff occurs to edge of field, any soil contains
15 A Yes, that's correct. 08:39AM i 15 phosphorus, and one would most likely measure 08:42AM
16 Q How many; how many reports are referenced here é 16 phosphorus at edge of field whether poultry litter
17 where there's poultry manure litter applied to grass ; 17 was applied or not.
18 fields? 18 Q  And would those -- have you seen studies that
19 A Poultry manure, one, two, three, four -~ 19 compare edge of field losses from poultry-amended
20 excuse me. One is corn. Grazed fescue, one, two, 08:39AM 20 fields versus reference fields where there's been no 08:42AM
21 three, four, five. Excuse me. Last one doesn't 21 poultry litter applied?
22 have poultry litter. If T've done this correctly, I 22 A Idon't recall seeing such studies, and that's
23 think there are four. 23 not what's in this table.
24 Q  Okay, and for all four of those studies, does 24 Q  Isn'tit true that those studies established
25 it show that, based on natural rainfall, phosphorus 08:40AM : 25 that there's a hundred to a thousand time difference 08:43AM
264 266
1 runs off from the edge of the field where manure or 1 between the concentration in loads at the edge of
2 litter has been applied? i 2 fields from reference fields when you compare those
3 MR. BOND: Object to the form. ; 3 to poultry-applied fields?
4 A This table contains no information about iy MR. BOND: Object to the form.
5 transport. What the table contains, it states that 08:40AM 5 A I'm not aware of such studies that show such 08:43AM
6 poultry manure has been applied and it states that & results.
7 various forms of phosphorus were monitored at edge . Q  You used this paper and you cited it, correct,
8 of field. It does not establish that what was : 8 in your propositions in your report?
9 measured -- that the poultry litter was actually 9 A Yes.
10 transported to edge of field, and these edge of 08:40AM 10 Q  Did you detail study all of the other 08:43AM
11 field measurements actually represent phosphorus 11 references for the points that were made in this
12 from poultry litter. 12 paper, for points you relied on in your report?
13 Q  So you think all these studies were 13 A Which points are we referring to?
14 conducted -- using poultry manure so they wouldn't 14 Q  Well, I'm -- you seem to say, well, this paper
15 be able to establish whether there were phosphorus 08:41AM 15 includes Table 3 that has some information in it and 08:43AM
16 losses based on natural rainfall from edge of field 16 I haven't read the published data that supports it.
17 where fields were applied by poultry litter? 117 A Uh-huh
18 MR. BOND: Object to the form 18 Q  There was lots of published data cited in this
19 A That's not what I said at all. What | said is 19 report for many, many points. Did you study all of
20  youasked me to review this table, and without 0841AM 20 the published data that's cited in this Exhibit No. 08:43AM
21 reviewing the primary references from which these 21 12 before you used it for points made in your expert
22 data were derived, | have no information on the 22 report?
23 experimental design, the data that were acquired, 23 A No.
24 and | cannot give an answer. There's no way | can 24 Q  Dr. Bierman, yesterday we were talking about
25 fully evaluate what I'm seeing here. [ can't agree, 08:41AM 25 one published paper where you told us that you had 08:44AM
265 267
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1 published in a peer-reviewed journal information 1 chemical and biological resolution. We represented
2 concerning a runoff model relating to field runoff; 2 the loss of phosphorus within each model cell using
3 correct? That was with regard to the Everglades? 3 a first order decay mechanism, which represented net
4 A Yes. 4 deposition of phosphorus in each cell.
5 Q  Okay. I want to hand you what we're going to 08:44AM 5 Q Okay. Now, how big are these cells? 08:47AM
6 mark as Exhibit 13, and first I'm going to ask you 6 A The cells are two by two because the hydraulic
7 if you can identify that document for the Record, 7 chassis for this model was the South Florida Water
8  please, sir. § 8  Management District two-by-two model and -- or
9 A This is a paper published in Ecological P9 excuseme Its32 by 3.2 kilometer cells.
10 Modelling in 2001. It's entitled Exploring the 08:45AM 10 Q  So this statement here discusses how you treat 08:48AM
11 Dynamics and Fate of Total Phosphorus in the Florida 11 phosphorus fate within each 3.2 by 3.2 kilometer
12 Everglades Using a Calibrated Mass Balance Model ; 12 cell?
13 The senior author is Ramesh Raghunathan. Tam a 5 13 A That's correct.
14 co-author on the paper. § 14 Q  Okay, and so is how you treat phosphorus
15 Q  OKay. Is this the study that you were 08:45AM § 15 within those cells, that is, the fate of phosphorus, 08:48AM
16 referencing yesterday with regard to runoff of 16 based on empirical observations of what you
17 fields? 17 measured?
18 A It's the study that I referenced in connection 18 A It's been observed that phosphorus loads to
19  with what I called the Everglades water quality 19  the Everglades attenuate. Phosphorus is not
20  model. 08:45AM 20 conserved. Chloride is a conservative tracer. 08:49AM
21 Q Where you -- I'm sorry. Excuse me. {21 Phosphorus is not, and the data indicate that not
22 A T'msorry. Which does contain representations i 22 all the phosphorus that's loaded into the Everglades
23 of overland runoff and delivery of phosphorus by 23 actually is delivered via overland flow or to
24 canals. 24 locations far away from the sources. Itis lost in
25 Q  Okay. In the middle of the first page in the 08:45AM 25 travel 08:49AM
268 270
1 abstract, sir, there's a statement that begins 1 Q  And that's what you mean by not conserved,
2 simulated water column phosphorus dynamics; de you 2 some of the phosphorus is lost?
3 see that statement; sir? 3 A Correct. Phosphorus is an element. Of
4 A Yes 4 course, it's conserved, but in the control volumes,
5 Q Would you read that for the Record, please? 08:45AM 5  that s, these volumes of water, it's not conserved. 08:49AM
6 A Simulated water column phosphorus dynamics 6 Q  Okay, and so what I'm trying to understand,
7 within each cell and canal is further controlled by 7 sir, is how did you determine the phosphorus loss
8 a simple apparent net settling rate coefficient that 8 within the cells; did you do it by taking
9 integrates the effects of chemical, biological and 9 observations as to the amount of, for better term,
10  physical processes and leads to a net deposition of 08:46AM 10  loss of phosphorus within a cell? 08:49AM
11 phosphorus in the sediments. 11 A It's been ten years since we did the work.
12 Q Okay. Would you please explain what that 12 Let me take a look at the pages here.
13 statement means? 13 Q  Please dose.
14 A This is a mass balance model that balances 14 A We actually calibrated the total phosphorus
15  water and mass about each volumetric cell. The 08:46AM 15  concentrations computed by the model to observed 08:50AM
16 model tracks imnputs of water and inputs of 16 data as a function of space in the Everglades.
17 phosphorus to each cell. It tracks the outputs of 17 Q OkKkay. Soit's kind of an empirical model of
18  water and the outputs of phosphorus from each cell. 18 those cells?
19  Inside the cell, phosphorus is not conserved. There 19 A It was a process-based model, but the process
20  are -- in process-based models, such as this, there 08:47AM 20 wassimple. It was a first order loss. It was not 08:50AM
21 canbe sources or sinks of a chemical, in this case 21 completely empirical because there was a mechanistic
22 phosphorus, within a control volume. In this case 22 process.
23 the -- there is a net loss of phosphorus within each 23 Q Butyou made your determination as to the loss
24 cell of the Everglades. That net loss can be 24 based on empirical observations; correct?
25 represented at different levels of physical, 08:47AM 25 A That's correct. 08:50AM
269 271
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1 Q  And because you did it in that respect, you 1 than settling that affect phosphorus losses in these
2 did not calibrate each process concerning phosphorus 2 cells?
3 within each cell; is that correct? 3 A Notin this model.
4 A We didn't have data within each cell. 4  Q No,but are there in reality, sir?
5 Q So the answer is you did not? 08:51AM 5 A Any processes that affect -- actually, no, 08:54AM
6 A Please repeat the -- I'm not sure that's quite 6 there are not because if you load phosphorus into
7 accurate. Please repeat the question. 7 one of these volumes, it can either be created or
8 Q Okay. Let me try to ask the question again. 8 destroyed, which doesn't happen because phosphorus
9 My understanding is, studying this paper is that you 9  isanelement. It can go up and phosphorus doesn't
10 did not -- within these cells concerning the loss of 08:51AM { 10  volatilize. It can flow out, which we've 08:54AM
11 phosphorus that you just described, you did not 11 represented, or it can settle, which we have
12 calibrate each separate process that you know that 12 represented. So there's nothing that happens --
13 exists within the cell for phosphorus loss? 13 what I'm saying is that we've completely closed the
14 A That's not exactly correct. We didn't have 14 mass balance loop.
15  datain each cell. Well, if you know the loads -- 08:51AM {15 Q  Whatabout contr from the sedi - 08:55AM
16  if you know the hydraulics and you know the loads in {16 phosphorus contr to the sedi did you
17 and you know that phosphorus is conserved, that is, j 17 account for that in your model?
18 you don't gain or lose, and it's lost by net » 18 A Yes, because the settling velocity in this
19  deposition from the cell, the calibration data allow {19 model is a net settling velocity, and that accounts
20 you to back calculate what the net settling velocity 08:52AM 20  for the net flux. The net of the gross settling and 08:55AM
21 has to be to match the data, and in matching the 21 the gross resuspension equals the net flux, and the
22 data, you balance mass because this is a mass 22 net flux in this case was downward, and we've
23 balance model. 23 represented it with a net settling velocity.
24 Q Did you calibrate for sediment loss in this 24 Q  Did you account for other inputs into the
25  model? 08:52AM 25  phosphorus, of the phosphorus in each cell, for 08:55AM
272 274
1 A By calibration of the net -- of the net 1 example, wildlife inputs?
2 settling rate, that was calibration for loss from 2 A Wildlife inputs?
3 the water column to the sediment. 3 Q Yes. Wildlife inputs from wildlife waste,
4 Q  Were there other processes that talk about 4 manure.
5 loss of phosphorus that describe loss of phosphorus 08:52AM 5 A Manure wasn't applied to these cells. I'm not 08:56AM
6 in this -- these cells that were not calibrated? 6 sure what the point of the question is.
7 A Well, I don't believe so, but it's been eight é 7 Q  Shore birds pooping in the water, fish.
8  years. This paper was published eight years ago. I é 8 A The fish that are there would have been
9 would need to read this paper again and refresh my § 9 accounted for in the initial conditions, and if the
10 memory, but I believe the answer to your question is 08:53AM ; 10  fish transfer phosphorus -- I'm not sure -- I'm not 08:56AM
11  inthe jargon of environmental modeling, there was {11 sure whatthe point is. In answer to your question,
12  only one phosphorus process represented -- excuse 12  wedid not -- we did not -- we accounted for
13 me, that's not correct. There were -- the processes 13 phosphorus loads from -- in the Florida Everglades
14 inthis model were external mass loading, I'm 14 there are two principal sources of phosphorus loads.
15 referring to a given volume, a given cell. Each 08:53AM 15 There is -- as you probably know, the Everglades 08:57AM
16 cell sees the following processes. It sees a mass 16 river of grass, water flows from north to south
17  loading of phosphorus. It sees an inflow of 17  through south Florida. The principal source of
18 phosphorus; it sees an outflow of phosphorus, and 18 phosphorus to the Everglades is from the Everglades
19 within the cell, it can see a loss of phosphorus 19 agricultural area, which is just north of the
20  which represents in this model net settling of 08:53AM 20  Everglades, and through overland flow and through 08:57AM
21 phosphorus from the water column to the sediment. 21 distribution in the canal system, this phosphorus
22 So we have input processes; we have output 122 migrates into the Everglades. The other primary
23 processes, and we have one internal process, which j 23 source for this system is atmospheric deposition.
24 is the first order of loss rate. % 24 We accounted for atmospheric deposition and for
25 Q  OKkay. Are there any other processes other 08:54AM § 25  overland and canal flow from the Everglades 08:57AM
273 g 275
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agricultural area. 1 consider urban contributions in this model?
Q  Did you account for any urban contributions? P2 A The answer is yes.
A No. There weren't any urban contributions to j 3 Q Whatare you basing that on, sir?
the Everglades. P4 A They were included implicitly. This model --
Q  There's no urban contribution of phospherus to 08:58AM 5 this model has -- let's go to Page 251. 09:13AM
the Everglades? 6 Q Okay.
A No. Itake that back. That's probably not 7 A At the bottom of Page 251, left-hand side, the
correct. | can't state for certain it's correct. 8  very last paragraph begins with the external loads
If you give me a moment, we're getting down to a 9 of nutrients to the EWQM grid were input as surface
level of detail where I really need to read this 08:58AM 10  water, groundwater and atmospheric loads. The 09:13AM
paper that was published eight years ago to refresh 11 surface water loads were those principally entering
my memory on exactly what we did. I've answered -- 12 the flow control structures located along the
all the questions I answered are from my 13 periphery of the model domain. The surface water --
recollection of what's in the paper. If you want 14 I'm jumping a few sentences down. Surface water
more details, I simply need time to reread it to 08:58AM 15 loads were calculated as the product of a monthly 09:13AM
make sure I'm giving you the correct answers. 16 average flow and a monthly median concentration.
Q  Why don't we just go off the Record and let 17 Those structures -- the water that flows
him read the paper? 18  through those structures is from a number of
MR. BOND: 1 think we ought to stay on the 19 different sources. Some of it is agricultural area
Record while he reads the paper. 08:58AM 20 and some of it is urban area. So what was done was 09:13AM
MR. PAGE: It's his paper. 21 we used data for flow and concentration at the model
MR. BOND: He's a co-author of the paper {22 boundaries to compute the load that was entering the
that's ten years old. People don't remember 23 model spatial domain.
everything that they've written from ten years ago. 24 Q Okay. How did you determine -- so you're
MR. PAGE: But -- but he's told us 08:59AM ! 25 determining concentrations, loads, volume of 09:14AM
276 : 278
yesterday that this is the paper that represents 1 phosphorus at canal entry points to the Everglades;
experience he has in field runoff modeling, and I'm 2 correct?
asking questions about field runoff contributions of 3 A That's correct. Those are the entry points.
phosphorus. I think that's appropriate. Are you 4 Q  Okay. How did you determine the
telling me you object if we go off the Record to let 08:59AM 5 concentrations that ran off the fields that 09:14AM
him do it? 5 contributed to those canals?
MR. BOND: Yeah. 7 A The Everglades is not a natural system. It's
MR. PAGE: Okay. Keep the camera on and 8 been extensively replumbed by the Corps of Engineers
watch him read it. 9 as part of the central and south Florida project
Q  Go ahead it and read it. Take as much time as 08:59AM 10 earlier in the 20th century to control floods. 09:15AM
you need: 11 Water leaves the major portion -- I'm reading at the
MR. BOND: David, could we bring somebody 12 bottom of Page 248. The major portion of phosphorus
in by phone right now? Vicki is trying to dial in. 13 loads, this is to Water Control Area 2A, for
MR. PAGE: Please go right ahead. The more 14 example. Enters through the S10 structures. S10-A,
the merrier. 09:08AM 15 S10-C, S10-D. The South Florida Water Management 09:16AM
Q  Youready? All right. 16 model, which is the hydraulic chassis upon which
MR. PAGE: How much time elapsed? 17 this model was built, tracks the waters coming into
COURT REPORTER: It was 13 minutes. 18 the Everglades through all the control structures,
MR. PAGE: Id just like the Record to 19  through overland flow and through groundwater. We
reflect we've spent 13 minutes allowing -- 09:12AM 20 use the hydraulics from that model to specify all of 09:16AM
MS. BRONSON: Vicki Bronson for Simmons 21 the inflows at our boundary, and we use
Foods. 22 concentration data at those boundaries to determine
MR. PAGE: -- allowing Dr. Bierman to 23 phosphorus load from the boundaries, from the canals
review the paper, Exhibit 13. 24 and from the atmosphere.
Q  Now, Dr. Bierman, my question was: Did you 09:12AM 25 Q  How did you determine field runoff from any 09:16AM
277 279
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1 source? I still don't think you've answered my 1 Q  Let me tell you what I'm struck on and maybe
2 question. 2 you can help me clear it up. Yesterday I asked you
3 A The South Florida Water Management model 3 what experience you had, in particular any
4 represents the -- both overland flow entering the 4 peer-reviewed publi where you actually did
5  Everglades, as well as flow entering the canals. It 09:17AM i 5  work on overland field type runoff contributions of 09:20AM
6 also represents groundwater. Those are three -- é 6 phosphorus, and I believe you referenced this paper
7 there are four sources by which water can enter the i as a publication.
8 Everglades. Ijust listed three. The fourth is -- 8 A That's correct.
9 Q  ButI'm asking you about overland flow. ;9 Q  And what I discovered, I believe through this
10 A AndItold you -- my answer is that we used 09:17AM 10  examination this morning, is that the work on the 09:20AM
11 the surface flows computed by the South Florida 11 runoff itself was not done by you or your office; it
12 Water Management model and data, phosphorus data for 12 was done by someone else; is that not correct?
13 boundary concentrations, multiplied the two 13 A Not completely. The work -- the hydrologic
14 together, and that's how we determined the 14 model was done by South Florida Water Management
15 phosphorus inputs due to overland flow and we did 09:18AM 15 District. We used results from that model. We then 09:20AM
16  the same thing for the canals and the same thing for 16  inside our model spatial domain routed water and
17 the groundwaters. 17 routed phosphorus inside these spatial cells across
18 Q  Are the processes that talk about overland 18 overland areas and through canals.
19 flow in the South Florida Water Management model 19 Q  Okay, and so the folks that actually
20 described in this paper? 09:18AM 20  determined the quantity of field runoff was the 09:20AM
21 A They're not described in this paper. That 21 South Florida Water Management folks; is that
22 paper -- that work is included by reference in 22 correct?
23 several locations because we relied upon that model 23 A Yes, that's correct.
24 and its outputs. 24 Q  And they were the ones that also identified
25 Q  Did you develop that model, the South Florida 09:18AM : 25 the particular sources of field runoff for 09:21AM
280 282
1  Water Management model? 1 phosphorus also; correct?
2 A No, 1did not develop that model. 2 A Into this model domain, that's correct.
3 Q Whodid? 3 Q Okay, and they also -- well, I think that
4 A The South Florida Water Management District 4 answers my question. And do you know, sir, from
5  staff developed it. It's a very sophisticated tool. 09:18AM 5  your werk on this project what the urban 09:21AM
6 1t's very data rich. 6 contribution was, that is, the percentage?
7 Q You've answered my -- , 7 A No, Idon't
8 A Many staff and many years have been spent 8 Q  The agricultural percentage?
9 developing and calibrating that model to south {9 A No. Those weren't objectives of our work, and
10 Florida. 09:18AM 10 Idon't know the answers. 09:21AM
11 Q  But the overland portion of this work in this 11 Q  Okay. Was there a septic tank contribution
12 paper was performed by someone else, not you or your 12 considered as part of the contribution?
13 office; is that correct? 13 A We didn't consider it explicitly. It may have
14 MR. BOND: Object to the form. 14 been included implicitly in the boundary conditions,
15 A The overland hydraulics at the boundaries to 09:19AM 15  butl don't know that for sure. 09:21AM
16  specify loads were developed by others. The 16 Q What about wildlife?
17  phosphorus mass balance model that we developed here 17 A Again, that may have been considered
18  represents phosphorus movement in the three-by-three 18  implicitly in the boundary conditions. We did not
19  cells, the overland areas and the canals within the 19  consider it explicitly in the study.
20  Everglades. That work was done by my office, and 09:19AM {20 Q Illegal dumping? 09:22AM
21 that's what this model represents. We need -- I 21 A Ididn't consider illegal dumping.
22 think we're stuck here on is the difference between 22  Q Recreational use, contributions of phosphorus
23 how did we put data into this model and what the 23 from recreational use?
24 model itself actually represents inside the 24 A Included implicitly in the model inputs, as
25  Everglades. This model is of the Everglades. 09:19AM 25  would illegal dumping actually. 09:22AM
281 283
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1 A Yes. 1 A Tl need to refer to the figures.
2 Q  --of the report? 2 Q  That's fine, sir. Just identify them for the
3 A Yes, I'mthere. 3 Record, if you would.
4  Q What -- then also keep your hand on that page, 4 A Sure. The criticism in this paragraph
5 if you would, and turn to Page 69 also. 10:09AM 5 pertains to misrepresentation of the land use types 10:14AM
6 A Yes 6  inthe input files for Dr. Elm — Dr. Engel --I'm
7 Q OkKkay. OnPage 55 does it show at Sites 33 and 7 sorry, Dr. Engel -- Dr. Engel's GLEAMS model, and
8 35 that there's a decreasing trend in sediments over 8  Figures 2 -- the Figures 2, 3, 4 and 5 are intended
9 the 1993 to 2004 time period? 9 tobe illustrative examples of some of these errors.
10 A Atwhatsites, please? 10:10AM 10  Figure 2 is provided as a key to interpretation of 10:15AM
11  Q 33 and35. Is there a decreasing trend shown 11 the imagery that is presented in Figures 3, 4 and S.
12 by the USGS for the time period 1993 to 2004? 12 Q  Well, let me ask you what -- so you're saying
13 A Justso I'm reading this correctly, can T 13 Dr. Eng - the land use data that Dr. Engel used for
14 point to what I think Sites 33 and 35 are? 14 the GLEAMS model had seme errors in it; is that what
15 Q Well, you can circle. You can circle them on 10:11AM {15  you're suggesting? 10:15AM
16 the paper, if you would do that, sir. £16 A Letmereread my -- Dr. Engel had GIS data
17 A There seem to be two sites together. 17 files that he used to construct the input files to
18 Q  Yes. 18 his GLEAMS model, and I'm stating that those files
19 A Okay. Thank you. 19  contained errors because land that was forestland
20  Q Now, would you identify -- please go ahead. 10:11AM 5 20 from the NLCD data was classified as pasture by Dr. 10:15AM
21 A Yes. Inanswer to your question, this -- this i21 Engel, and some lands that were urban and roads were
22  graph shows that a decrease in trends in percent per 22 also classified as pasture in Dr. Engel's files.
23 year were determined for suspended solid loads at 23 Q Okay, and that GIS data, was it not the 2001
24 those sites that you mentioned, 33 and 35, between 24 National Land Cover Dataset that Dr. Engel used?
25 1993 and 2004. 10:11AM i25 A Dr. Engel used the 2001 NLCD data. 10:16AM
308 310
1 Q  Now, will you turn with me, sir, to Table 69 1 Q  Soyour criticism is that the 2001 NLCD data
2 and identify for the Record the locations of 33 and 2 had some errors in it?
3 35 3 A No, no. The NLCD data require classification
4 A 33is the Minois River near Tahlequah and 35 4 asto which areas are forest, which areas are urban
5  is Baron Fork at Eldon. 10:11AM 5  and which areas are roads and which areas are 10:17AM
6  Q OkKay. Those two sites, Illinois River at 6  pasture. Those are judgments that are made based on
7 Tahlequah and Baron Fork at Eldon, represent how 7 the primary data, and what I've presented in Figures
8 much of the water load in the IRW going into Lake 8 3, 4and 5 are examples using the NLC data. Figure
9 Tenkiller? 9 3 shows examples of forested land as they - in the
10 MR. BOND: Object to the form. 10:12AM {10  NLC data but that were classified as pasture by Dr. 10:17AM
11 A Idon't know exactly, but let me answer it 11  Engel in his GLEAMS model. Figure 4 shows examples
12 this way: The three primary delivery pathways for 12 of urban land from the imagery that Dr. Engel
13  water from the IRW to Lake Tenkiller are through the 13 classified as pasture in his model input files, and
14  Illinois at Tahlequah, Baron Fork near Eldon and 14  Figure 5 shows examples of roads that were
15  Caney Creek at Barber. Illinois is the largest. 10:12AM 15 classified as pastureland in Dr. Engel's model. 10:17AM
16  Baron Fork is the second largest. So those two $16  Q Okay. Does the NLCD or the National Land
17  together comprise most of the flow from the IRW to i 17  Cover Database identify the land uses for the user?
18  Tahlequah. Ican't give you a number. ; 18 A Tdon'trecall at what level of detail the NLC
19 Q ThanK you, sir. Dr. Bierman, I want to turn P19 data -- the NLCD data classifies land use.
20  to your report, sir, on Page 8. 10:13AM 20 Q  Okay. 10:18AM
21 A Yes. 21 A Tdon't recall the details of how they
22 Q I'mlooking at the first full paragraph on 22 determined the different land use types.
23  Page8. Would you just take a second to summarize 23 Q DidDr. Engel use the determinations by the
24 for us the criticism that you're expressing on this 24 NLCD for land use?
25  page at that location? 10:13AM 25 A Idon'tknow. I would have to investigate my 10:18AM
309 311
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1 files to determine that. 1 consistency check between the NLCD primary data and
2 Q Isthe National Land Cover Database used by 2 Dr. Engels files and we noticed discrepancies. So
3 field runoff modelers to determine land uses for 3 we investigated deeper and we noticed a large number
4 their models? 4 of discrepancies, some of which I've reported out
) A That's a common database that's used. 10:18AM 5 quantitatively in the middle paragraph of this page 10:22AM
6 Q  You showed some examples on Figures 2 through 6 and others of which I simply showed illustrative
7 1 think 57 7 examples in Figures 2 through 5.
8 A Yes. 8 Q  Well, if you don't have experience in
9 Q  Did you determine how much of the million 9 interpreting aerial photos for land cover data, how
10 acres was in your view misclassified by the way Dr. 10:19AM {10 do you know that the classifications were incorrect? 10:22AM
11  Engel used the NLCD database? 11 A Because I have highly trained and competent
12 A Wedid not determine the percentages or the 12 GIS staff who have that experience in looking at
13 areas in all cases for what we judged to be misuses 13 NLCD images and making determinations about land use
14 or misrepresentations of land areas. We did it for 14 areas.
15 selected cases as -- one, two, three —~ as I've 10:19AM 15 Q Soyou didn't do this analysis yourself? 10:22AM
16 indicated in the third full paragraph, but we didn't 16 A Ihad staff do the analysis, that's correct.
17 do it for every case. In other words, we didn't 17 Q Can we look at Figure 3, sir?
18 correct it or we didn't do it over. We simply 18 A Yes.
19  noticed large numbers of what we determined to be 139 Q Okay. Figure 3 is an example of your concerns
20  misclassification, and we presented the information 10:20AM 20 about inconsistencies; is that correct? 10:23AM
21 in these figures as illustrative examples we, but we 21 A Yes.
22 didn't quantitate it. 22 Q Okay. Is NLCD data -- let me ask this
23 Q  What do you mean by large numbers; how many? 23 question first: Is it remote sensing data?
24 A It depends how size -- it depends how large or 24 A You mean satellite as opposed to airplane?
25 small you make your GIS field as you're navigating 10:20AM 25 Q Yes. 10:24AM
312 314
1 through the images. It also depends on how you mean 1 A Idon'tknow.
2 by misrepresent. I would say dozens, dozens, tens. 2 Q IsGIS the same as remote sensing data?
3 Q Do you have experience in interpreting aerial 3 A Remote sensing data can be placed into -- GIS
4 photo such as presented in the NLCD dataset? 4 isatool. GIS isnotdata.
5 A Ipersonally do not. 10:20AM 5 Q Let's look at Figure No. 3. 10:24AM
6 Q  Isuppose since you didn't determine the total 6 A Yes.
7 quantity of alleged misclassifications, you don't 7 Q  Could you explain what the top image is
8 have an opinion on whether or not this issue that 8 intended to show? I take it you did not prepare
9 you've raised has an effect on Dr. Engel’s results, 9 this?
10  doyou? 10:21AM 10 A That's correct. 10:24AM
11 MR. BOND: Object to the form. 11  Q Okay. What do you understand the top image to
12 A Ithas an effect on the results because if 12 show?
13 the - if you don't get the tand used correct, you 13 A Therectangle in the top image comresponds to
14 can't get the loads correct because different land 14  what's indicated, the rectangle in dark green
15  uses have different runoff characteristics, but I 10:21AM 15  indicated as No. 1 in the Illinois River watershed 10:25AM
16 did not quantitate that difference, the discrepancy. 16  map just to the left.
17 Q  Well, if you -- if some forest was shown as 17 Q  Okay.
18  pasture, was some pasture also shown as forest so 18 A The --so the rectangle that we're talking
19  they would even out? 19  aboutis 1, and the bottom panel corresponds to the
20 A Idon't recall that we saw pasture classified 10:21AM {20  dark green smaller rectangle which is labeled No. 2 10:25AM
21 as forest. 21 inthe green Illinois River watershed map in the
22 Q Did you look at all of the land use or just 22 upper left coer. So these are just blow-ups of 1
23 some locations that you selected? 23 and2.
24 A We didn't look at all of them, but we 24  Q  Okay, and what are the problems with the
25  certainly didn't select them. We were doing a 10:22AM 25  Blow-Up No. 1 that you claim? 10:25AM
313 315
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1 A The rectangle corresponds to area that Dr. 1 preparation of this. I don't remember the details.
2 Engel classified as pasture. The ellipsis inside 2 Q Let'sturn to page -- Figure 5.
3 the rectangle correspond to forest areas, 3 A Yes.
4 forestlands, and the point is that the entire 4 Q  Another figure -- what is shown on No. 1, Box
5  rectangle does not completely represent onty 10:26AM 5 No.1? 10:29AM
6  pasture. There's forestland in there as well, which 6 A Again, the rectangle, the blue rectangle
7 would have different runoff characteristics. 7 inside Figure 1 represents an area that Dr. Engel
8 Q Did you determine what the effect of this 8  classified as pasture, and roads are visible.
9 alleged misclassification on Figure 3 would have on 9 Specifically Highway 59 is visible as running
10  Dr. Engel's model? 10:26AM 10 through the box and that was also captured in an 10:29AM
11 A Not quantitatively, no. 11  areathat was represented as pasture.
12  Q Inthe bottom figure what are you intending to 12 Q  So that small road there was part of Dr.
13 represent by the bottom figure of Figure 3? 13 Engel's classification using NLCDS pastureland?
14 A The rectangle labeled No. 2 represents a 14 A Iwon'tcharacterize -- well, it's a matter of
15  portion of land area that Dr. Engel classified as 10:26AM (15  opinion whether it's small. The point is that the 10:29AM
16  pasture. In the legend Engel classified forest as 16  road is not pasture.
17  pasture, points to a portion of land within that 17 Q What percentage of that square would be
18  rectangle is that is not pasture but it's actually 18  represented by the cover of a road?
19  forest. 19 A Idon'tknow. Ididn't quantitateit.
20  Q Okay. Did you quantify the effect that this 10:27AM (20 Q  Small percentage; less than half? 10:30AM
21 alleged misclassification would have on the model? 21 A Idon't want to speculate.
22 A No, I did not. 22 Q  Let's -- Image No. 2, what's the issue with
23  Q Let's turn to Page 4 or Figure 4. Excuse me, 23 Image No. 2 on this page?
24 sir. 24 A It'sthesame issue. The land inside the box
25 A Sure. 10:27AM 25  was represented as pasture. Highway 512 is 10:30AM
316 318
1 Q  And then there's a couple more figures on the 1 represented as pasture.
2 same topic, [ guess, on this page? 2 Q  Then there's a little elliptical. What is the
3 A Yes, there are. 3 point with that elliptical in Box No. 2 on Figure 5?
4 Q  Okay. Let's lock at No. 1 on the top part of 4 A Inconsistent classification, not grouped with
5 Figure 4. What is that purported to show? 10:27AM 5 pastureland. Sitting here right now, 1 don't know 10:31AM
6 A Well, again, we see -- the [llinois River H what that means. I've forgotten.
7 watershed map in the upper right has three i Q  On Page 8 of your report, sir --
8 rectangles labeled 1, 2 and 3, and the panels in the % 8 A Yes.
9 upper left and on the bottom are blow-ups of those § 9 Q  -- you make a statement that says, again,
10  locations. This is an example of urban land use 10:27AM 110 these misrepresentations. Is it your position, sir, 10:31AM
11 that was classified as pasture by Dr. Engel in his 11 that Dr. Engel misrepresented the land use,
12 GLEAMS model. 12 intentionally misrepresented the land uses?
13 Let's look at the rectangle in the upper 13 A My opinion here implies no claim of motive.
14 left-hand comer. The rectangle encompasses land 14 T'm simply -- the word misrepresentation, as I've
15  that Dr. Engel classified as pasture, but the legend 10:28AM 15 written it here on Page 8, simply means that there 10:31AM
16  and the callout indicates that there's residential 16  isan inconsistency between the NLCD data and how
17  urban land under development in that box, which is 17 Dr. Engel represented those land uses in his model
18  not pastureland. 18  mputs. There is no intent on my part to attribute
19 Q  Who made that interpretation that that was 19  motive.
20 residential urban land under development that was 10:28AM 20 Q  Okay. Would you read the full paragraph 10:32AM
21 classified as pasture? 21 there? It begins again for the Record.
22 A My GISstaff. 22 A Which paragraph, sir?
23 Q Do you know what factors they used to make 23 Q  Where I was looking at misrepresentations.
24 that determination? 21 Again these —
25 A It was explained to me at the time during 10:28AM 25 A Again, these misrepresentations are important 1032AM
317 319
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1 because different land uses will contribute 1  inthe Baron Fork subwatershed than what your people
2 different phosphorus loads per acre, and Dr. Engel's 2 identified as forest; correct? I'm simply asking
3 GLEAMS model cannot predict the correct phosphorus 3 whether that forest was attributed to either the
4 load or the correct phosphorus sources with the land 4 Caney basin or the Dlinois River basin.
5 uses represented incorrectly. 10:32AM 5 A Isee. Idon'tbelieve they were because we 10:35AM
6 Q What tests did you perform to validate that 6  conducted this analysis at the level of each of the
7 statement? 7 three subwatersheds, and what we determined, as I
8 A Ididn't need to perform a test because I know 8 stated, is that there were 33,296 fewer acres
9  and, in fact, in Dr. Engel's own work, the 9 represented in the GLEAMS model for the Baron Fork
10  scientific literature, a huge body of information 10:32AM 10  subwatershed than the total number of acres in the 10:36AM
11  indicates that the phosphorus runoff per unit area 11 GIS data files from which these drainage area and
12 from different land uses is different. There is no 12 the hydrology input files were derived. So this is
13 such thing as a one size fits all runoff 13 aninconsistency between the hydrology model and the
14  coefficient. One cannot get the total phosphorus 14 phosphorus model.
15  loads correct unless we get the land use correct. 10:33AM 15 Q Okay. Were those acres attributed to a 10:36AM
16 Q And how do you know that these small errors f 16  different watershed?
17  that you've identified, which you haven't been able f 17 A Nottomy knowledge.
18  to quantify, had any effect on Dr. Engel's {18 MR. BOND: Object to the form.
19 results -- 19 Q Did you do an evaluation to determine that?
20 MR. BOND: Object to the form. 10:33AM {20 MR. BOND: Object to the form. 10:36AM
21 Q -ifyoudidn't do some test? 21 A My GIS staff person evaluated each of the
22 MR. BOND: Object to the form. 22 watersheds separately.
23 A This was a mass balance model. If the areas 23 Q And what did they determine with regard to
24 are incorrect, the total phosphorus loads will be 24 what] just asked?
25 incorrect. Idon't need to conduct an investigation 10:33AM {25 A They did not determine that those acres were 10:36AM
320 322
1 to assert that opinion. 1 carried over into another watershed.
2 Q  But if there was an equal amount of 2 Q  Did they make that check?
3 phosphorus -- excuse me, pasture classified as 3 A Ibelieve they did, butI can't recall.
4 forest and forest classified by pasture, wouldn't 4 Q  Isn'tit true, sir, that field surface runoff
5  they balance out? 10:33AM 5  modelers allow for a 5 percent error rate using NLCD 10:37AM
6 MR. BOND: Object to the form. 6 type data on land use classification?
7 A Probably not because the many other factors, 7 A I'm not aware that there's a specific
8 including the runoff coefficients, would also have 8  percentage in the watershed modeling community
9 to balance out for that to occur, and that hasn't 9 that's accepted and generally supported. 1 don't
10 been established that that's the case. 10:34AM 10 doubt that some individual investigators think that 10:37AM
11 Q  Next sentence below that, there are also 11 S percent is a number they would use for that
12 substantial i st How do you define 12 purpose.
13 substantial, sir? 13 Q  Are you aware of any studies where they've
14 A AsTve indicated, the GLEAMS hydrology input {14 determined whether or not a 5 percent error rate in
15 files for Baron Fork contain 30,531 fewer acres of 10:34AM i15 the NLCD data is inconsequential to watershed 10:37AM
16 forest, 2,550 fewer acres of pasture and 215 fewer 16 modeling?
17 areas of urban land when compared to the areas in 17 A No, I'mnot.
18 this GIS files. Inmy opinion inconsistencies on 18 Q  You do agree with me, sir, that use of NLCD
19  the orders of tens of thousands of acres are 19  data is typically employed by watershed modelers for
20 substantial. 10:35AM 20 a runoff model; is that correct? 10:383AM
21 Q Were those acres included in one of the other 21 A That's my understanding, yes.
22 subbasins of the IRW? 22 MR. PAGE: Why don't we take our break now.
23 A I'msorry, sir, I don't understand the 23 VIDEOGRAPHER: We are off the Record at
24 question. 24 10:39 am.
25 Q You said there's 30,531 fewer acres of forest 10:35AM {25 (Following a short recess at 10:39
321 ’ 323
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1 a.m., proceedings continued on the Record at 10:50 1 practice in the watershed modeling community. It
2 am.) 2 appears (o say, if | understand what I just read
3 VIDEOGRAPHER: We're back on the Record at 3 correctly, that that's what was done in this paper.
4 10:50 am. 4 Q Do you know that the watershed community
5 Q During the break, Dr. Bierman, I've handed you 10:50AM 5 sometimes uses land use distributions on HRUs as -- 10:53AM
6 Exhibit 15. Can you identify it for the Record, & as low as where 75 percent of land use is
7 sir? 7 representative and used for the HRU
8 A Yes. It's a paper published in the 8 characterization?
9  transactions of the ASABE in 2008. The title is 9 A Idon't know that for a fact but, again, these
10 Tillage Practices Using -- excuse me -- Tillage 10:50AM 10 decisions depend on the objectives of the model, the 10:53AM
11 Practices Usage in Early Warning Prediction of 11  purpose of the model, how the information will be
12 Atrazine Pollution, principal author J. E. Quansah 12 used and this -- I don't see any mention in this
13 and co-authored by Dr. Engel. 13 paper of litigation. Whereas, Dr. Engel's GLEAMS
14 Q  And Dr. Chaubey? 14 model that he put forth in his expert report is
15 A And Dr. Chaubey. 10:50AM 15  being used as a basis to support claims in this 10:53AM
16 Q Do you know Dr. Chaubey, sir? 16 case.
17 A No,ldon't 17 Q And--
18 Q  Did this -- are you familiar with this paper? 18 A AsDr. Engel himself has stated in his — I
19 A No, I'mnot. 19 think he entitled it his graded QA/QC approach, that
20 Q  Did this study employ the SWAT model? 10:51AM 20 the standards should be higher for modeling studies 10:54AM
21 A Well, it says it does in the abstract. 21 whose results are to be used in support of
22 Okay. Would you please look at Page 1313, 22 litigation.
23 sir? On the left-hand column, the lower part of the 23 Q Do you know how Dr. Engel's modeling study
24 left-hand column says SWAT setup. Do you see that, 24 compares to other field studies, whether the QA/QC
25 sir? 10:51AM 25 for the modeling study in this case was more 10:54AM
324 326
1 A Yes. 1  rigorous than other field scale modeling studies
2 Q  The last sentence that carries over to the top 2 that are published?
3 of the next column begins to. Would you read that 3 MR. BOND: Object to the form.
4 sentence, sir? 4 A That's a broad question, sir. I don't fully
5 A To control the number of HRUs, the multiple 10:51AM i S understand it. 10:54AM
6  HRUs land use/soil -- soils option witha 5 6  Q Isn'tit true, sir, that you have never
7 percent/S percent threshold respectively was used in 7 personally evaluated land use for field runofl model
8  computing the HRU distribution. 8  inputs?
9  Q Does that mean for this SWAT model, sir, that 9 A Yes
10 the -- for HRUs, they used the land information, 10:51AM (10 Q Isn'titalso true, sir, that the 10:55AM
11 land use information that was representative of 95 11  determination as to classification of land use for
12 percent of the HRU? 12 field runoff is typically within the judgment of the
13 A I'm not sure what it means because all I've 13 modeler who's employing the model?
14 done is read that sentence. I notice the above 14 MR. BOND: Object to the form.
15  material talks about the NLCD land use data. 10:52AM 15 A Those decisions typically are made by the 10:55AM
16  Q Do you know -- I'm sorry. Go ahead, sir. 16  modeler based on judgment, that's correct, and I
17 A TI'msorry. UnlessI read -- again, sir, I - {17 sim ply pointed out in the opinion that we were
18  just having read what I did out of context, I can't 18  discussing that inconsistencies between the primary
19 answer the question in detail 19  dataand the land uses that Dr. Engel used as inputs
20 Q Okay. Do you know whether or not it's 10:52AM 20 tohis model. 10:55AM
21 acceptable practice in the field runoff modeling 21 Q  Let's turn to Page 9 of your report, sir.
22 community to use NLCD data whereby your HRU land use 22 A Yes
23 is represented by 95 percent of the land use within 23  Q Could you read the supporting statement 2C for
24 the HRU? 24 the Record?
25 A Idon't know if that's a generally accepted 10:52AM {25 A Yes. Dr Engel ignored most of the available 10:56AM
325 ’ 327
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1  datain the IRW when he provided the inputs for 1 should be conducted.
2 initial soil phosphorus concentrations in his GLEAMS 2 Q Does it say should be or say may?
3 model. 3 A May, excuse me, it may involve.
4 Q Have you ever, sir, reviewed soil test 4 Q  Soyou've interpreted it differently than what
5 phosphorus data for use in a runoff model? 10:56AM S theactual word stated, have you nof; you've taken 10:59AM
6 A TI'vereviewed the materials produced in this 6 your own interpretation of these records?
7 case. 7 A Sir, all  did was make a mistake and used the
8 Q  Prior to the review of this case, have you 8  word should instead of may. Everything I said prior
9 ever done that analysis in a modeling framework? 9 tothat point still stands on its own.
10 A No. 10:56AM 19 Q Have you ever done any GLEAMS modeling to 10:59AM
11 Q  You cite on this page Knisel, Knisel and Davis 11 determine whether or how this type of information
12 paper I think from the GLEAMS manual. 12 that's discussed here from the Knisel paper is
13 A It'sthe GLEAMS manual. 13 important to the analysis?
14 Q  Would you read the last sentence of the 14 MR. BOND: Object to the form.
15 italicized portion there for the Record, sir? 10:57AM 15 A Ipersonally have exercised Dr. Elm's -- 10:59AM
16 A Didyousay the very last sentence? 16  excuseme, Dr. Engel. 1apologize again. 1
17 Q  Yes, model users. 17 personally have exercised Dr. Engel's GLEAMS model
18 A Model users are strongly, underscore, urged to 18  ofthe IRW for the actual condition periods -- the
19  make every effort to obtain the best estimate 19 actual condition period 1997 through 2006 for each
20 possible for these parameters, which may involve 10:57AM : 20 ofthe three subwatersheds. I have not personally 11:00AM
21 soil sampling and analysis. 21 done simulations where I have done a formal
22 Q Okay. What did the authors of that paper mean 22 sensitivity analysis on the STP concentrations in
23 by the best estimate possible -- 23 the model.
24 MR. BOND: Object to form. 24  Q How would you relate your experience on fields
25 Q --if you know? 10:57AM 25  runoff modeling compared to the experience of Dr. 11:00AM
328 330
1 A Well, Ithink I do know because there's more 1 Engel?
2 tothat paragraph. The sentence above it points out 2 A Thave as much experience running his model,
3 thatinitial values of different conceptualized 3 his GLEAMS model of the IRW as he claimed to have
4 pools are very site specific and are generally very 4 had in his deposition. I've run it about a half a
5  management dependent. This is especially true for 10:57AM 5  dozentimes. 11:01AM
6  systems with animal waste production -- excuse me, 6 Q Imove to strike as not responsive. Let me
7 application, those with intensive management, such 7 ask the question again, Dr. Bierman. How much
8  as high levels of fertility and production, and 8  experience do you have with runoff medeling, land
9 conservation tillage systems with heavy residues 9 runoff modeling compared to Dr. Engel's experience;
10 left on the soil surface. And the intent of this 10:58AM 10 would you say they're comparable? 11:01AM
11  paragraph is to advise GLEAMS model users to use 11 A I won't quantitate it, but Dr. Engel has more
12 site-specific data to obtain the best available 12 experience doing that kind of modeling than I have.
13  information for those parameters. 13 Q Okay. Would you pull out Exhibit No. 5, sir?
14 Q  Does it actually say you have to use 14 It's the paper by Keith Willett.
15  site-specific data to get the best estimate 10:58AM 15 A Yes,Thaveit 11:03AM
16 possible? 16 Q Would you -- would you identify again for the
17 A Well, it says initial values are very site 17  Record what this paper is?
18  specific, and then it says model users are strongly, 18 A It's a paper published in the Journal of
19  underscore, urged to make every effort to obtain the 19  Environmental Planning & Management 2006. The title
20 best estimate possible, which may involve soil 10:58AM 20 is The Opportunity Cost of Regulating Phosphorus 11:03AM
21  sampling and analysis. My sense of this paragraph 21 From Broiler Production in the Illinois River Basin,
22 says, yes, site-specific data should be used, 22 Keith Willett, senior author.
23 especially if these data are available and, in fact, 23 Q Would you turn with me to Page 198?
24 this statement even suggests that if those data are 24 A Yes. I'mthere.
25  notavailable, additional soil sampling and analysis 10:59AM ; 25 Q Would you leok with me at the first full 11:04AM
329 : 331
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1 the IRW have changed substantially over the last 1 Q Soyoucan't provide me with any references
2 some decades. That's just common sense to me. 2 that indicate that the t of climate data that
3 Q Oh,really? Well, are you aware, sir, that 3 Dr. Engel used in this case was inappropriate for
4 most of those default parameters relate to soil 4 his use in the IRW?
5 processes and not whether or not the land use has 01:14PM 5 A That wasn't my statement, sir. 01:18PM
6 changed? 6 Q Okay. Canyou provide me any information?
7 MR. BOND: Object to the form. 7 MR. BOND: Object to the form.
8 Q  Your example was urbanization has changed, but 8 A Please state the question again.
9 do any of those default parameters relate to 9 Q Can you provide me a peer-reviewed article
10 urbanization changes or aren't they in fact simply 01:15PM 10 that suggests that the quantum of data that Dr. 01:18PM
11 parameters that describe soil processes? 11 Engel used with regard to climate information was
12 MR. BOND: Object to the form. 12 inappropriate for the IRW?
13 A There are many different parameters that 13 MR. BOND: Object to the form.
14 describe soil processes and other processes as well. 14 A If by climate, are we talking of hydrological
15 I have listed these parameters. 01:15PM {15 data or climate data? In any case, I don't need a 01:18PM
16  Q You've listed the default parameters in your f 16  peer-reviewed publication to tell me that in the
17 report that you have concern with? : 17 development and calibration of a watershed model,
18 A Ihave concern with all 130 of the default 18 that a modeler should ignore most of the available
19  parameters that Dr. Engel used because they were not 19  precipitation data. I can't find the number at the
20 supported and/or based on data that are not specific 01:15PM 20 moment, and 79 percent of the available hydrologic 01:19PM
21 to the IRW and/or represent conditions pre- 1980. P21 measurements with which to calibrate the model,
22 Q  Sitting here today, you can't identify one f 22 especially given the high stakes, the serious
23 single parameter of those 130 that you have a 23 consequences, the large claims and the rigor and
24 concern with? 24 QA/QC demanded by a litigation case such as this.
25 MR. BOND: Object to the form, asked and 01:15PM 25 Q Did you do any sensitivity analysis to see 01:19PM
380 382
1  answered. 1 whether the additional rainfall data would have
2 A Tbelieve I've adequately answered your 2 been - had an effect on the modeling results?
3 question, Mr. Page. 3 A No,Ididnot.
] Q Can we turn to Page 15 in your report, sir? 4 Q  Given the high stakes involved in this case,
S A Yes I'mthere. 01:17PM 5  why didn't you do that evaluation? 01:19PM
[ Q  Would you read supporting statement 2F, sir? 6 A Because it was Dr. Engel's model. It was
7 A Yes. Incontravention to generally accepted 7 incumbent upon him to use the available data. It
8 practices in the scientific community, Dr. Engel did 8 was not incumbent on me to recalibrate his model,
9 not compare the predictions for hydrology from his 9 correct it, do it over or input all of the available
10  GLEAMS model to any observed data in the state of 01:17PM ;10  data that he should have input in developing his 01:20PM
11 Arkansas or to most of the observed data in the 11  model to support his claims in this case.
12 state of Oklahoma. 12  Q Soyou believe it's not incumbent upon you to
13 Q  Okay. Can you provide me a peer-reviewed 13 support your claims of mistakes?
14 article that supperts that statement that you made 14 MR. BOND: Object to the form.
15  in2F? 01:17PM {15 A Idisagree that I'm mistaken in this matter, 01:20PM
16 MR. BOND: Object to the form. {16 and my claim is simply -- and let me find the
17 Q  Provide me a citation to a peer-reviewed 17 statement Dr. Engel ignored 73 percent of the
18  article that supports the statement -- 18  available rainfall data.
19 A Idon't need a peer-reviewed scientific 19 Q Okay, but you've done no sensitivity analysis
20 article to support that statement, sir. When one 01:17PM 20 that would have an impact on his model; correct? 01:20PM
21 develops and applies a site-specific model, it is i21 A Idon'tneed sensitivity analyses to tell me
22 certainly not common practice to ignore 79 percent 22 that -- to support my claim that Dr. Engel could
23 of the hydrology measurements if one has developed 23 have and should have used the additional — the
24 and calibrated and purported to vahidate a 24 rainfall data -- let me say it this way: Dr. Engel
25  hydrologic model. 01:18PM g 25  should not have ignored 73 percent of the available 01:21PM
381 383

32 (Pages 380 to 383)

TULSA FREELANCE REPORTERS
918-587-2878

Page 36 of 39



Case 4:05-cv-00329-GKF-PJC Document 2063-3 Filed in USDC ND/OK on 05/18/2009

VICTOR BIERMAN, PhD, Vol II, 4-15-09

1 rainfall data. 1  Management District. They provided those data to
2 Q What's your basis for that? 2 us
3 A Idon'tneeda-- 3 Q Did you determine whether that was all of the
4 Q Ifyou don't have a sensitivity analysis, 4 available data or just a select portion?
5  what's your basis for the fact that that was 01:21PM 5 MR. BOND: Object to the form. 01:24PM
6  important to the amount of model output that Dr. 6 A Ican'trecall, but knowing how the South
7 Engel produced? 7 Florida Water Management District operates, I'm sure
8 MR. BOND: Object to the form. 8 it included all of the appropriate data.
9 A OnPage 9 of my expert report, the first 9  Q All of the appropriate data but not
10  paragraph, Shoemaker, et al, 2005, state ultimately 01:21PM 10  necessarily all of the data that's available; is 01:24PM
11 input of time varying and spatially detailed 11  that what you're testifying to today, sir?
12 meteorological information can support more accurate 12 A By the appropriate data, I mean all of the
13 calibration and application of watershed models, 13 precipitation data that would have been relevant and
14 particularly in the prediction of hydrology. 14 applicable to that model application and that
15  Hydrology is particularly sensitive to variations in 01:21PM i15 spatial domain. 01:24PM
16 spatial distribution of precipitation and 16 Q What evidence do you have that Dr. Engel did
17 temperature. The use of these additional data -- 17 not use all relevant and appropriate data for the
18  when Dr. Engel ignored 73 percent of the available 18  application to the model he's prepared for the IRW
19 data, it wasn't just quantity of data that he 19  and the purposes for which that model was prepared?
20  ignored. He ignored data in different spatial 01:21PM 20 A Heignored 73 percent of the data and did not 01:24PM
21 locations that would have allowed him to more 21 explain why and did not explain in -- his expert
22 accurately represent variations in spatial f 22 report did not support his decision to ignore these
23 distribution of precipitation and, again, sir -- {23 daa Again, sir that was incumbent upon him. It's
24 Q  Would it have -- 24 his model.
25 A Please let me finish my answer. It was his 01:22PM 25 Q Did you ask counsel during Dr. Engel's 01:25PM
384 386
1 model and it was his responsibility to use those 1 deposition to inquire as to Dr. Engel's selection of
2 data. It was not my responsibility to conduct 2 rainfall data and his basis?
3 sensitivity analyses of his model after the fact. 3 A Icantrecal
4 Q  Was the model inaccurate on predicting loads 4 Q  What about the other hydrological data that's
5 to - let me just ask: Was the model inaccurate? 01:22PM 5 represented in 2F; did you ask counsel to inquire of 01:25PM
6 A That's a broad question. Ican't answer that 6 Dr. Engel during his deposition why he did not use
7 question. Please be more specific. 7 all of the available hydrologic data as you claim in
8 Q  Was - how can you support your position that 8 statement --
9 the spatial variations that may be represented by 9 MR. BOND: Object to the form.
10 additional climate data would have influenced the 01:22PM ; 10 A Ican'trecall 01:25PM
11 determination of the relative contributions of 11 Q  Does Dr. Engel do site-specific calibration
12 phosphorus to Lake Tenkiller from the different 12 for his modeling, that is, use site-specific
13 sources within the IRW? 13 information to calibrate his model?
14 A 1didn't claim it would. Pm simply pointing 14 MR. BOND: Object to the form.
15 out that Dr. Engel ignored 73 percent of the 01:23PM 15 A Which model? 01:25PM
16  rainfall data. Idid not conduct sensitivity 16 Q The GLEAMS model with the routing application.
17 analyses to determine what the consequences of using 17 A Is it the GLEAMS model, the routing model or
18 all of the rainfall data would have been on the 18 both? I want to understand the question.
19  phosphorus loads computed by the model. Again, sir, 19 Q Both together. Does he use site-specific
20 it was not my model. 01:23PM 20 information to calibrate the GLEAMS and routing 01:26PM
21 Q  When you did your work for the Everglades, did 21 model together?
22 you use all of the available climate rainfall data 22 A To calibrate and purportedly validate his
23 for that model? 23 GLEAMS and routing models, Dr. Engel used flow data
24 A My recollection is that we used all of the 24 and has computed phosphorus loads at three USGS
25 available rainfall data from the South Florida Water 01:23PM 25 stations, the last three stations just above the -- 01:26PM
385 : 387
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Lake Tenkiller and those stations being Illinois 1 A Yes
River at Tahlequah, Baron Fork near Eldon and Caney 2 Q  Would you read that for the Record, sir?
Creek at Barber. Those data are site specific in 3 A Incontravention to generally-accepted
that they were acquired in the IRW. He used those 4 practices in the scientific community, Dr. Engel did
data to calibrate his GLEAMS and his routing models. 01:27PM 5  not compare the predictions for phosphorus loads to 01:30PM
There's another level of my answer to your question. 6 edge of field from his GLEAMS model to any observed
His routing model computes phosphorus loads to Lake 7 data in the states of Arkansas or Oklahoma.
Tenkiller, and he used data representing phosphorus 8 Q Okay. Can you point me to a peer-reviewed
loads to Lake Tenkiller to calibrate and purportedly 9 article that suggests that edge of field information
validate that model. His GLEAMS model computes 01:27PM 10 from the GLEAMS model should be compared to actual 01:30PM
loads at edge of field. He also used the phosphorus 11 observations of edge of field data?
loads from those three stations to calibrate his 12 A First of all, based on my 35 years of
GLEAMS model. However, those are not site-specific 13 professional experience —~
data in the sense that that's not what his GLEAMS 14 Q Sir-
model compute. His GLEAMS model computes phosphorus 01:27PM 15 A --andbasedon -- 01:31PM
loads at edge of field. The loads at those three 16 Q - I'dlike to just point out to you, I'm just
stations are up to 100 miles away from what GLEAMS 17 asking you —
itself is actually computing. So although he used 18 MR. BOND: I'd like you to let him answer
those data to calibrate his GLEAMS model, he did not 19 the question.
calibrate the GLEAMS model to site-specific data 01:28PM 20 MR. PAGE: He's going to answer it anyway 01:31PM
that represented what the model was actually 21 regardless of what I ask him.
computing. 22 Q Butl asked you a very specific question. I
Q  What was the model actually computing; that 23 asked you whether you can point me to a
is, the GLEAMS model, in conjunction with the 24 peer-reviewed article that supports your statement
routing model, what was it computing in your 01:28PM 25 under 2G, that is, that you need to get — compare 01:31PM
388 390
opinion? 1 the GLEAMS output to actual observations of edge of
A I think you just asked two questions. The 2 field.
GLEAMS model was computing - 3 MR. BOND: So there's only two answers to
Q No. I was asking you one question. I said, 4 your questions?
when you put the GLEAMS model together with the 01:28PM 5 MR. PAGE: Yes or no. 01:31PM
routing model, what was it computing? 6 MR. BOND: That's it?
A The GLEAMS model computes -- 7 MR. PAGE: That's it. Does he have a
MR. BOND: Object to the form. 8  peer-reviewed article to support that statement or
A --non-point source phosphorus loads to edge 9 not? That was my question. You want to ask him
of field in each of the 50 HRUs in Dr. Engel's 01:28PM 10  another question, you can ask him that question. 01:31PM
GLEAMS model. Dr. Engel then adds to those edge of 11 MR. BOND: No. Go ahead and answer his
field loads wastewater treatment plant loads that 12 question.
are determined independently outside the model. 13 A Ican't point you, sitting here, to a specific
When those loads are added together, it forms a 14 peer-reviewed paper that says the GLEAMS model must
quantity that Dr. Engel called P to river. P to 01:28PM 15  be calibrated to edge of field phosphorus loads. I 01:32PM
river is the input to Dr. Engel's routing model. 16 can tell you, as I've stated on Page 16, US EPA 2008
Dr. Engel - the output from Dr. Engel's routing 17 guidance on environmental models states on Page 12,
model is P to lake. For each of the three 18  andI quote, that when applying linked models, and
watersheds, he applied the coupled GLEAMS routing 19 in this case Dr. Elm's GLEAMS -- Dr. Engel's GLEAMS
models to each of the three watersheds. It's the 01:29PM 20 and routing models are linked models, the project 01:32PM
output of the routing model for total phosphorus 21 team should evaluate each component model, as well
loads that he actually compares to what he calls his 22 asthe full system of integrated models, at each
observed loads at those three stations that I just 23 stage of the model development and evaluation. Dr.
mentioned in my previous testimony. 24 Engel compared -- used observed data at the three
Q  Let's look at statement 2G on Page 16. 01:29PM 25 outlet stations to calibrate and purportedly 01:32PM
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1  validate both models, but as I pointed out, those 1 A Thatis what he did, sir, but he compared the
2 data are not what GLEAMS computes. 2 output of the GLEAMS model to data that do not
3 Q And that's the same -- 3 represent what the GLEAMS model was computing,
4 A My point here, sir, is that for corroboration 4 Therefore, it was an inappropriate comparison. The
5  of environmental models, they need to be confronted 01:33PM 5  model was not being confronted with data that 01:35PM
6 with data and that data need to represent what the 6  corresponded to edge of field phosphorus loads.
7 model is actually computing. They need to be 7 Q  When you do a SWAT calibration, do you use the
8 corroborated, and Dr. Engel, in fact, did not do 8 edge of the HRU data to do calibration on that
9 that for is GLEAMS model. It computed edge -- I'm 9 model?
10 not finished yet, sir. It computed edge of field 01:33PM 10 A Ican'tcomment on SWAT, sir. My comments 01:35PM
11  loads, and he did not compare it to field 11 here and opinions pertain to the body of work put
12  measurements that represented what the model was 12 forth by Dr. Engel.
13 computing. 13 Q  Well, if it doesn't -- the SWAT is a runoff
14 Q  So you're relying on this document, this draft 14 model that has a routing function incorporated in
15  that's now final, that contains a disclaimer that 01:33PM : 15 it. If SWAT does not calibrate to the edge of the 01:36PM
16 says the EPA may not even -- it should not be 15 HRU runoff, does that indi that your is
17 required to follow its own modeling efforts; 317 not appropriate for runoff analysis?
18 correct? § 18 A No, it doesn't because my comment pertain to
19 MR. BOND: Object to the form. % 13 mass balance models that balance water and that
20  Q That's what your reliance is; that's the basis 01:33PM § 20 balance mass, in this case of phosphorus about 01:36PM
21 for your reliance? 21 control volumes. The intent of my comment was to
22 A Notsolely. Inmy 35 years of professional 22 point out that mass balance models need to be
23 experience, sir, environmental models should be 23 confronted with data and they need to be confronted
24 confronted with data. They should be corroborated. 24 with data that represent what the model is actually
25 They should be calibrated. They should pass the 01:34PM 25  computing. One could with SWAT compare the -~ well, 01:36PM
392 394
1 test of being confronted with data, and I'm stating 1 check that. I've answered the question.
2 the fact that Dr. Engel's GLEAMS model computes 2 Q  OkKay. So if SWAT modeling does not require an
3 phosphors loads at edge of field and that at no 3 edge of the field or edge of the HRU calibration,
4 point in his expert report, nor to the best of my 4 then those models -- it’s your opinion that model --
5 determination in his produced materials, did he 01:34PM 5 SWAT models are invalid or -- 01:37PM
6  compare any of his GLEAMS computations with observed 6 A Ididn'tsay that SWAT -- I'm making -- I'm
7 data that actually represented what that model 7 forming no opinions and expressing no opinions about
8 computed. i 8 the SWAT model, other than it is a mass balance
9  Q Howmuch of your 35 years relates to runoff g 9 model! and the science underlying -- the science
10 modeling using tools such as SWAT, HSPF and GLEAMS? 01:34PM § 10 underlying GLEAMS, underlying SWAT, underlying HSPF, 01:37PM
11 A Sir, what] just told you depends on science. 11 underlying receiving water quality models is
12 Thatis not restricted to receiving water quality 12 identical in that they are deterministic
13 models or watershed models. [ have 35 years of 13 process-based models that balance mass, and these
14 experience in developing and applying mechanistic, 14 models compute -- the computations of these models
15  process-based mass balance models. That's what SWAT 01:34PM 15 could and should be compared to observed data. 01:37PM
16 is; that's what HSPF is; that's what GLEAMS is; 16 That's all I'm stating.
17 that's what HSPF is. The science doesn't change 17 Q  Does SWAT calibration or HSPF calibration
18 from tool to tool 18  require an evaluation of the HRU runoff?
19  Q Didn't Dr. Engel adjust any runoff compenents 19 A lcantgive -- | refuse to give a one size
20 hased on the ohservations he had at the end of each 01:35PM 29 fits all answer to that, sir, because it depends on 01:37PM
21 river segment so that if the GLEAMS model was 21 context. It depends on the objectives of the
22 showing too much runoff from a field, it was 22 project, how the model is to be used, what are the
23 adjusted by Dr. Engel in order to calibrate the 23 stakes, what are the consequences, what are the
24 model? 24 outcomes and whether or not it is a litigation case,
25 MR. BOND: Object to the form. 01:35PM 25 and this, sir, is a litigation case. 01:38PM
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